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EXECUTIVE SUMMARY 


ES.1 INTRODUCTION 


The Executive Office of Transportation’s Office of Transportation Planning (Planning) initiated 
the Route 146 Transportation Study in October 2001, in response to transportation needs 
identified by the Towns of Sutton and Millbury. The needs included addressing the congestion 
and safety concerns at the Route 146 intersection with Boston Road in Sutton, safety and traffic 
issues at the Route 146 interchange with Elm, Elmwood, and West Main Streets in Millbury, and 
general safety issues along the Route 146 corridor between Route 122A in Millbury and Central 
Turnpike in Sutton. In particular, Sutton expressed interest in examining potential grade- 
separation alternatives at the Route 146/Boston Road intersection. Both communities were 
interested in developing a long-term plan for Route 146, with the addition of several large-scale 
developments such as The Shoppes at Blackstone and the Sutton Industrial Park. 


This study followed the five-step transportation planning process. This process consisted of: 
establishing the foundations (goals, study area, evaluation criteria, and outreach process); 
identifying existing conditions; developing alternatives; conducting alternatives analysis; and 
making recommendations. The foundations help to establish the study guidelines and create a 
process for community and other interested parties to monitor the study. Identifying existing 
conditions includes the gathering of all relevant data and performing analysis to determine the 
current operating condition of the transportation network. The development of the alternatives 
includes two parts. First is the creation of the future year traffic forecasts and second, the 
development of transportation alternatives. This leads into the alternative analysis, which 
consists of analyzing the alternatives based on the evaluation criteria developed in the 
foundations. The recommendations are formed by a combination of technical evaluation and 
discussions with the communities, elected officials, and area residents. 


ES.2 FOUNDATIONS 


The foundations include the goals, study area, evaluation criteria, and outreach process. The 
goals of the study were three-fold: (1) Reduce traffic congestion along Route 146 between Route 
122A in Millbury and Central Turnpike in Sutton, and (2) Improve traffic safety at the Elmwood/ 
Elm/West Main Street/Route 146 interchange in Millbury and Route 146/Boston Road 
intersection in Sutton, and (3) Improve signs along Route 146 between Route 122A in Millbury 
and Central Turnpike in Sutton. Signs include no parking and u-turn guides. The study area 
consists of the Route 146 corridor between the Route 122A interchange in Millbury through the 
Central Turnpike Interchange in Sutton. 


The evaluation criteria are the specific considerations that Planning, the Massachusetts Highway 
Department (MassHighway), the Towns of Millbury and Sutton, and the Central Massachusetts 
Regional Planning Commission (CMRPC) identified to evaluate benefits and impacts of 
alternatives developed during the study (Table ES-1). These criteria will ensure that 
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recommended transportation improvements provide a sound investment of public transportation 
funds and that any adverse effects in the study area are minimized. 


Table ES-1: Evaluation Criteria 


Measure 
Traffic Congestion level of service, delays, queues 


Safety vehicle crashes, route separation, changes in emergency 
vehicle access, highway weaves, ramp geometrics 

Neighborhood Impacts noise, cut-through traffic, aesthetics, neighborhood 
cohesion 


Environmental Impacts air quality, wetlands/well sources, hazardous material 


sites, archaeological/historic sites, parks/ open spaces, 
etc. 


Business Considerations access to existing and future development sites, parking 
for customers, truck access 


Cost and Schedule total construction cost and timeframe 





Planning used two outreach methods to receive comments and input. The first method was an 
interagency group including representatives from the Towns of Millbury and Sutton, CMRPC, 
Planning and MassHighway District 3 staff. This group met five times and established a set of 
goals, created evaluation criteria for use during the alternatives analysis, reviewed existing 
conditions, discussed potential alternatives and alternatives analysis, and drafted a set of 
proposed recommendations. 


The second outreach method consisted of two public meetings during the study. The first 
meeting occurred in 2002, to solicit input regarding problems within the study area. The second 
meeting took place in 2005, to provide the public with an opportunity to comment on the 
proposed recommended alternatives and the underlying analyses. 


ES.3 EXISTING CONDITIONS 


Planning collected data from a variety of sources to create a “snapshot” of the traffic, accident, 
environmental, and land use conditions. Developing knowledge of the current traffic conditions 
fosters an understanding of where congestion occurs now and where it is likely to occur in the 
future. Crash information provides a means of determining locations where safety is a concern. 
Environmental and land use data provide information on land surrounding the transportation 
network. 


After completing the existing conditions analysis, Planning identified problem locations from 
four sources. The first source came from in-depth analysis of ramp merges and diverges or 
intersections. This included the use of traffic counts and turning movement counts. The second 
source focused on analysis of crashes, including the use of the Registry of Motor Vehicles crash 
database. The third source involved site visits during off peak and peak hours; the fourth source 
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included comments from the public obtained during the public meetings. Table ES-2 shows the 
issues developed by location and the source. 


Table ES-2: Identification of Issues Within Route 146 Study Area 


Excessive amount of rear-end crashes at the 
approaches to intersection 
Trucks unable to make a u-turn from Route 146 
southbound to northbound. Community 
Traffic has excessive queues during AM Peak Public/ 
period Community/ 
Analysis 
Pedestrian access to intersection unsafe 


Excessive amount of crashes, including several Community/ 
fatalities Analysis 


Median closures causing access problems. 
Vehicles do not have a place to decelerate or 

accelerate on Route 146 when entering or exiting Public 
Deborah Road or nearby businesses. 

Traffic delays on the off-ramps during peak hours 
Geometry of interchange substandard and Public/ 
confusing. Analysis 
Difficult for larger vehicles to negotiate. 
No acceleration lane for vehicles entering Route 
146. 


: Numerous crashes occurring from vehicles ; 
Route 146 corridor ae oT ; Analysis 
entering and exiting from various driveways 


ES.4 DEVELOPMENT OF ALTERNATIVES AND ALTERNATIVE ANALYSIS 


Analysis 


Route 146 at Boston Road 


Route 146 at Deborah Road 


Route 146 at Elm/Elmwood/West Main Streets 


Analysis 





Planning forecasted traffic volumes 24 years into the future (2025) for the study area, then 
developed a range of alternatives at each problem location. The traffic forecasts provided a 
means of developing the future base case scenario or no-build, which measures how the 
transportation network would operate based on all proposed development taking place and any 
transportation projects in development or construction. 


For each intersection, a range of alternatives was drafted, depending on the level of service 
(LOS) forecasted for each no-build scenario, the safety considerations, and potential 
environmental impacts. Planning explored short-range alternatives including road restriping, 
signal retiming, and the installation of signs. The time frame for the implementation of these 
alternatives was less than one year. If short-range alternatives did not improve the LOS to 
acceptable levels, then medium range alternatives were developed. These alternatives consist of 
upgrading existing interchanges by lengthening acceleration and deceleration lanes, increasing 
the ramp turning radius, and installing new signalized intersections. The time frame for 
implementing these alternatives was between five and ten years. 


In addition to the short and medium-term alternatives, Planning explored long-term alternatives 


to provide the best LOS and traffic safety including the creation of frontage roads, upgrading 
interchange geometry, upgrading a signalized intersection to a grade-separated interchange, and 
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reconstructing an existing interchange with new ramps. Long-term recommendations can take 
more than ten years to implement, depending on funding availability, right-of-way issues, 
environmental permitting, and public support. 


The alternatives analysis consisted of comparing each alternative to the no-build case by using the 
evaluation criteria developed during the foundations step. For each alternative, Planning analyzed 
traffic, safety, neighborhood impacts, environmental impacts, business considerations, and costs. 


ES.5 RECOMMENDATIONS 
The recommendations are presented in the following order: 


Short-term Corridor Actions 

Route 146 at West Main/Elmwood/Elm Street (WMEES) 
Route 146 at Boston Road 

Route 146 between Boston Road and Central Turnpike 
Long-term Corridor Vision Plan 


ES.5.1 Short-term Corridor Actions 


Planning recommends three short-term actions. First, continue to provide curb-cut access along 
Route 146 with the stipulation that new cuts must be designed to include a future frontage road 
and interchange ramps at Boston Road and Elm Street. This action will continue to encourage 
development, while planning for the long-term transportation needs along Route 146. Second, 
provide better signs indicating designated u-turn locations within the study area. This action will 
aid motorists in navigating the existing corridor in the safest and quickest manner possible. 
Third, encourage traffic to use the Central Turnpike interchange to make u-turns from Route 146 
south to north instead of Boston Road. This action will improve the left-turning movement at 
Boston Road without changing the design of the intersection or the timing of the traffic light. 
The timeframe for these actions could be less than a year. 


Short-term geometric improvements are not recommended as quicker low cost intersection or 
interchange improvements would not dramatically improve safety and congestion. Instead, 
Planning recommends implementing the following medium-term improvements. 


ES.5.2 Route 146 at WMEES Interchange 


Planning recommends Alternative 8, a medium-term alternative, to improve the geometry and 
increase the capacity of this interchange (Figure ES-1). This alternative would revise the 
interchange’s west-side by constructing a roundabout with the center aligned with the Route 146 
on/off ramps connecting West Main Street, Elmwood Street, Elm Street, and the Route 146 
on/off ramps. West Main Street, Elmwood Street, and Elm Street would intersect with the 
roundabout at approximate equal spacing. There would be a single lane for each entering and 


Office of Transportation Planning Page ES-4 December 2005 


Route 146 Transportation Study 


m-term Plan 


on 





















Figure ES-1: Route 146 at West Main 


‘ 5 _ 


» Elm, 


+. 


Elmwood Streets Mediu 


=» |," 










a . i 
\ oh! A ms - . 


ua 


December 2005 Page ES-5 Office of Transportation Planning 


Route 146 Transportation Study 


exiting lanes and the roundabout would have a single lane. An additional lane would be added to 
eastbound Elm Street from the roundabout, through the east-side intersection, and ending 250 
feet past the intersection to allow vehicles to merge into a single lane. 


The northbound and southbound Route 146 on-ramps would have 700-foot acceleration lanes, 
which would add an additional lane on both sides of the Route 146 bridge crossing Elm Street. 
The northbound and southbound Route 146 off-ramps would have 250-foot deceleration lanes 
and better turning radii. Signs guiding motorists through the interchange for Route 146 u-turns 
and other destinations would be installed. 


These improvements will provide safer ramps both entering and exiting Route 146, address 
current and future traffic congestion issues, and provide a better traffic flow along Elmwood, 
West Main, and Elm Streets. The roundabout design would also provide an attractive means for 
constructing a landscaped gateway entrance to Millbury. Environmental concerns should be 
minimal as this recommendation avoids the wetland area and any impacts can be identified and 
mitigated through the Environmental Impact Report 25% design process. Special attention 
would need to be paid to the abutters along Elm Court, West Main Street, Elmwood Street, and 
Route 146 during the right-of-way process. 


The construction cost for these recommendations is estimated to be approximately $4.5 million. 
The timeframe for this improvement would be five to ten years. 


ES.5.3 Route 146 at Boston Road 


Planning recommends Alternative 6, a medium-term alternative, converting the existing 
intersection into a grade-separated half-diamond interchange (Figure ES-2). On the west-side, 
Boston Road and the Route 146 on/off ramps would intersect at a new signalized intersection. 
The intersection would have a two-lane approach from the Route 146 southbound approach, a 
through and right turn lane from the Boston Road eastbound approach, and a left turn and 
through lane from the Boston Road westbound approach. The east-side would consist of two 
ramps providing access between Route 146 northbound and Boston Road. The new intersection 
would have a two-lane approach from the Route 146 northbound off-ramp, a left turn and shared 
through/right turn lane from the Boston Road westbound approach, a shared left/through/right 
turn lane from Dudley Street, and a shared left/through lane, and right turn lane from the Boston 
Road eastbound approach. 


The on-ramps would have 700-foot acceleration lanes and the ramps would be designed not to 
preclude frontage roads from being added at a future time. Signs guiding motorists through the 
Boston Road interchange, through Route 146 u-turns, and to other destinations would be 
installed. 
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Figure ES-2: Route 146 at Boston Road Medium-term Plan 
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These improvements will improve the safety and current and future traffic congestion issues 
affecting the Boston Road intersection. In addition, these improvements would provide safer 
access to adjacent land uses. As development continues to occur around this interchange, these 
improvements would provide efficient access between Route 146 and Boston Road. 
Environmental concerns including providing water runoff away from the wellhead protection 
area can be identified and mitigated through the Environmental Impact Report 25% design 
process. These improvements avoid the primary wetland area in the northeast quadrant. Special 
attention would need to be paid to the abutters along Boston Road and Route 146 during the 
right-of-way process. 


The construction cost for this recommendation is estimated to be approximately $8.5 million. 
The timeframe for this improvement would be five to ten years. 


ES.5.4 Route 146 Between Boston Road and Central Turnpike 


Planning recommends Alternative 1, a medium-term alternative, adding a frontage road 
alongside Route 146 in both directions that connects into the Boston Road recommended 
alternative (Figure ES-3). Slip ramps would be added to the frontage roads to connect Route 146 
to Central Turnpike and Boston Road. Access to Armsby Road and Central Turnpike would be 
via the southbound frontage road, requiring vehicles to exit Route 146 at the new Boston Road 
exit, leading onto the southbound frontage road. A connection just south of Boston Road 
between the southbound frontage road to Route 146 southbound could be provided for Boston 
Road traffic. The northbound frontage road would begin by diverging from Route 146 just 
north of Central Turnpike, merging with the existing Route 146 on-ramp from Central Turnpike. 
The northbound frontage road would continue, connecting into the Boston Road recommended 
alternative. 


The frontage roads would provide direct access to all abutting land uses within this corridor. 
Signs guiding motorists between the frontage roads and Route 146 to access Boston Road, 
Central Turnpike, u-turns, and other destinations would be installed. 


This recommendation will improve safety through the corridor as Route 146 would no longer 
provide direct access to commercial developments. The frontage roads would be signed with a 
much slower speed limit, allowing for safe turning movements. Traffic along the frontage roads 
would be destined to developments, Boston Road, or Central Turnpike. The Route 146 mainline 
would carry the through moves safely past this densely developed corridor. Environmental 
concerns including providing water runoff away from the wellhead protection area can be 
identified and mitigated through the Environmental Impact Report 25% design process. Special 
attention would need to be paid to the Econolodge pond during the environmental process and to 
Route 146 abutters during the right-of-way process. 


The construction cost for this recommendation is estimated to be approximately $3.0 million. 
The timeframe for this improvement would be five to ten years. 
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ES.5.5 Long-term Corridor Vision Plan 


Planning recommends a frontage road vision plan that would entail upgrading the Route 146 
corridor into a limited access highway between the Route 122A interchange in Millbury and the 
Boston Road interchange in Sutton. All access to adjacent developments would be provided 
through parallel frontage road system. 


The frontage road concept would consist of roads constructed on both sides of Route 146 with 
one-way operation in the direction they parallel along Route 146. Ramps could be constructed at 
key locations safely connecting Route 146 with the frontage roads. All curb-cut access would be 
provided through the frontage roads, while Route 146 would provide high-speed access through 
the corridor connecting the Blackstone Valley with the Massachusetts Turnpike and Worcester. 
A new overpass could be considered at Deborah Road, depending on the need to provide access 
across Route 146 ever mile. Any frontage road concept would need to be integrated with the 
medium-term interchange improvements at WMEES, Boston Road, and tie directly into the 
frontage road medium-term plan, south of Boston Road. 


This vision plan would separate the local traffic from the regional traffic, providing a safer 
corridor for all users. U-turns along the corridor would be available using the frontage road 
system for both cars and trucks. Signs should be placed at key locations to alert drivers of the 
proper ramp to use for accessing the frontage roads. 


Planning recommends that CMRPC outline the courses of action for implementing this long-term 
corridor vision plan. CMRPC should take the lead to develop an action plan with participation 
from the Route 146 abutters, the towns of Millbury and Sutton, and MassHighway. The action 
plan must account for future traffic volumes, policy changes, and public support. 


KS.5.6 Summary of Recommendations 


All proposals have been summarized in Table ES-3. The Table shows the location of each 
recommendation discussed above, the associated improvements listed, the estimated 
implementation time, the benefits, and the cost. To accompany to the table, Figure ES-4 shows a 
summary map showing where each recommendation is located. 


ES.6 CONCLUSION 


These proposed recommendations would address safety concerns as well as present and future 
traffic impacts along the Route 146 study area. Planning recommends implementing the short- 
term corridor actions at the study conclusion and initiating the process for implementing the 
medium-term recommendations. This includes supporting letters from the communities, adding 
the projects to the Central Massachusetts Metropolitan Planning Organization Regional 
Transportation Plan, and establishing the projects through MassHighway’s Project Review 
Committee. Continued study for the long-term vision plan should start at the conclusion of the 
study. 
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Continued support from the communities will be required to implement the medium-term 
recommendations. In addition, the communities will need to work closely with MassHighway 
when new or existing development reviews propose changes to curb cut access along or near 
Route 146. The success of the long-term vision plan will require on-going discussions with 
MassHighway, the Central Massachusetts Regional Metropolitan Planning Organization, and the 
communities. 


Table ES-3: Summary of Recommendations 


Location Improvement Time Benefit Cost 
Frame 


Route 146 Study Area Install u-turn guide signs Improves safety 


Upgrade existing interchange 
e Construct new roundabout 
e Add additional turning lanes 
Sage eect e Improve ramp geometry Medium- Improves safety $4.5 
Gia cee e Add acceleration and deceleration term and congestion million 
lanes along Route 146 
Construct new Route 146 bridge 


over Elm Street 


Upgrade intersection to interchange 
Add two new intersections 
Add turning lanes SOEECV SS ate 
Route 146 @ Boston e Medium- Reduces $8.5 
Construct new acceleration and aa 
Road term congestion million 
deceleration lanes along Route 146 I 
mproves access 
Construct new bridge over Route 


146 


Construct frontage roads 
Route 146 between e Connect Boston Road with Central 
Boston Road and Turnpike 
Central Turnpike Provide curb cuts along the new 
roads. 


Improves safety 
Medium- Separates $3.0 
term vehicular million 
movements 


Construct frontage roads 
Route 146 (122A to e Modify interchanges to match Long-term 
Boston Road) frontage road plan Vision 

e Add new bridge at Deborah Road 


* Cost would be covered under MassHighway, Town of Millbury, or Town of Sutton ongoing maintenance 
contracts. 


Improves Safety 
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Figure ES-4: Route 146 Long-term Recommended Plan 
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Route 146 Long-term Plan 


Construct new parallel frontage roads 
serving local traffic and Route 146 curb cuts 


Route 146 at Boston Road 
(Medium-term Plan) 
Upgrade Intersection to grade-separated interchange 
Construct new high-speed ramps and 
add new traffic signals where the ramps cross Boston Road 


Route 146 between Boston Road and Central Tumpike 
(Medium-term Plan) 
Construct new parallel frontage roads serving local traffic 
and Route 146 curb cuts. 
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CHAPTER1 BACKGROUND, GOALS, STUDY AREA, 
EVALUATION CRITERIA, ORGANIZATION 


10 INTRODUCTION 


The Executive Office of Transportation’s Office of Transportation Planning (Planning) initiated 
the Route 146 Transportation Study in October 2001, in response to transportation needs 
identified by the towns of Millbury and Sutton. The overall goal of this project is to agree on 
how to address the needs of the corridor, among MassHighway and its partners in this effort: the 
Town of Millbury, the Town of Sutton, the Central Massachusetts Regional Planning 
Commission (CMRPC), and other interested parties. 


11 BACKGROUND 


Route 146 was designed during the 1940s and constructed in the early 1950s. Connecting 
Worcester to Providence, Rhode Island, Route 146 was built as a four-lane roadway from Route 
20 in Millbury to just south of Boston Road and as a three-lane limited access roadway from just 
south of Boston Road through the southern portion of the Blackstone Valley. The three-lane 
design included one lane in each direction and a shared lane striped for use for each direction 
along different parts of the roadway. In 1981, Route 146 was widened in Sutton to its present 
four-lane cross section and the Central Turnpike interchange was reconstructed from a tight half- 
clover 1950s design to a spacious diamond interchange. In addition to the Route 146 widening, 
a “no-access” line was designated along Route 146 beginning just south of Boston Road to the 
Rhode Island border. A “no-access” line prohibits the Massachusetts Highway Department 
(MassHighway) from granting curb-cut access permits. 


Recently, a new industrial development has been planned adjacent to Route 146 in the southern 
part of Sutton. Land in the northern part of Sutton next to Route 146 has also been considered 
for industrial development. As the developments continue to appear, the traffic along Route 146 
will continue to increase. Peak hour delays have been reported along the stretch of Route 146 
between Central Turnpike and Boston Road. 


In 1997, MassHighway began constructing a new grade-separated interchange with Route 122A 
in Millbury. This is the southern limit of the Route 146 Reconstruction Project, stretching from 
Millbury to Worcester. As part of this construction, a “no-access” line has been designated in 
Millbury from the Worcester city line to just south of Route 122A. At the Route 122A 
interchange location, a new regional shopping center is planned that will add to the generation of 
traffic in the future through the corridor. 
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12 GOALS 


To guide the outcome of the study toward a defined resolution, Planning, MassHighway, 
CMRPC, the Town of Millbury, and the Town of Sutton cooperatively developed three project 
goals. These goals give direction to the development and evaluation of alternatives. The use of 
this structure helps maintain a clear purpose for conducting the analysis and clarifying why 
decisions are made in the course of the project. In addition, the goals prove valuable in later 
stages for the development of recommendations. Ultimately, the goals will provide the basis for 
the purpose and need statement necessary for any environmental approvals that may be required. 


As more industrial, commercial, and residential developments occur, the existing at-grade 
intersections along the Route 146 corridor may or may not be adequate to maintain mobility. To 
recognize the importance of Route 146 as the primary north-south roadway through this region, 
the goals focus on addressing Route 146 safety and congestion. 


The following statement represents the goals of the Route 146 Transportation Study: 
Reduce traffic congestion along Route 146 between Route 122A in Millbury and Central 
Turnpike in Sutton; 


Improve traffic safety at the Elmwood/Elm/West Main Street/Route 146 interchange in 
Millbury and Route 146/Boston Road intersection in Sutton; 


Improve signs along Route 146 between Route 122A in Millbury and Central Turnpike in 
Sutton. Signs include no parking and u-turn guides. 





The first goal addresses traffic congestion generated by the existing and planned development 
along Route 146. This goal allows for all types of recommendations to address the corridor from 
small intersection improvements to large-scale redesign. It covers Route 146 from its 
interchange with 122A in the north to the Central Turnpike interchange in the south. 


The second goal primarily focuses on the Elmwood/Elm/West Main Street interchange with 
Route 146 in Millbury and the Boston Road intersection in Sutton. This goal also incorporates 
the remaining portion of Route 146 within the limits described in the first goal to ensure that the 
recommendations account for the study corridor. 

The third goal addresses the issue of signing the corridor to guide motorists to designated u-turn 
locations and reminding motorists that parking is prohibited along Route 146. 

13 PROJECT STUDY AREA 

The project Scope of Services defined a general area to focus the study effort. Figure 1-1 shows 


the project study area, where existing conditions data are collected and where alternatives will be 
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developed. 


The area includes the Route 146 corridor from the Route 122A interchange in Millbury through 
the Central Turnpike interchange in Sutton. The study area also includes the ramps and 
roadways at the Route 122A interchange, the Elm/Elmwood/West Main Street interchange, the 
Boston Road intersection, and the Central Turnpike interchange. The project recommendations 
will address the needs of this defined area. 


14 PROJECT EVALUATION CRITERIA 


Evaluation criteria, as defined for the goals of this study, are the specific considerations that 
Planning, MassHighway, CMRPC, Millbury, and Sutton identified to evaluate benefits and 
impacts of alternatives developed during the study. These criteria will ensure that recommended 
transportation improvements provide a sound investment of public transportation funds and that 
any adverse effects in the study area are minimized. Table 1-1 contains the approved Evaluation 
Criteria. 


Table 1-1: Evaluation Criteria 


Measure 
Traffic Congestion level of service, delays, queues 


Safety vehicle crashes, route separation, changes in 
emergency vehicle access, highway weaves, 
ramp geometrics 


Neighborhood Impacts noise, cut-through traffic, aesthetics, 
neighborhood cohesion 


Environmental Impacts air quality, wetlands/well sources, hazardous 





material sites, archaeological/historic sites, 
parks/open spaces, etc. 


Business Considerations access to existing and future development sites, 
parking for customers, truck access 


Cost and Schedule total construction cost and timeframe 
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PROJECT ORGANIZATION 


The Project organization centers on two outreach mechanisms: an interagency group and public 
meetings. The interagency group monitored and guided the progress of the study. The members 
of this group include: 


DOUOUHUUOUUDODODOOLOUD 


Executive Office of Transportation — Office of Transportation Planning 
Massachusetts Highway Department — District 3 
Central Massachusetts Regional Planning Commission 
Town of Millbury — Administration 

Town of Millbury — Planning Department 

Town of Millbury — Department of Public Works 
Town of Millbury — Police Department 

Town of Sutton — Administration 

Town of Sutton — Planning Department 

Town of Sutton — Department of Public Works 

Town of Sutton — Police Department 


Public meetings during the study served as an opportunity for public comment regarding the 
process, analysis, and recommendations. Two public meetings were held, one in the beginning, 
to solicit input regarding problems within the study area and a second near the end to provide the 
public with an opportunity to comment on the proposed recommended alternatives and their 
underlying analyses. Appendix A contains the minutes from the interagency group and public 
meetings. 
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CHAPTER 2: EXISTING CONDITIONS 


20 INTRODUCTION 


This chapter describes the existing conditions analysis for the Route 146 Transportation study. 
The existing conditions refer to a description of the transportation conditions during a typical 
workday, emphasizing the peak commuting hour. From this analysis, a list of issues was 
developed and will be addressed in future chapters. 


2.1 TRAFFIC CONDITIONS 


Developing a base knowledge of the current traffic conditions fosters an understanding of where 
congestion occurs now and where it is likely to occur in the future. The first step in calculating 
traffic congestion requires the use of current or recent turning movement and traffic counts. 
Planning obtained traffic counts at eight locations by using automated traffic recorders to 
calculate hourly traffic volumes over the course of four days. These counts were taken in 
October of 2001. Table 2-1 lists the locations: 


Table 2-1: Automated Traffic Count Locations 

1- Route 146 NB and SB — north of the MassHighway Depot 

2- Elmwood Street EB and WB- west of the Route 146 interchange 
3- West Main Street EB and WB- west of the Route 146 interchange 
4- Elm Street EB and WB- east of the Route 146 Interchange 

5- Route 146 NB and SB— north of the Boston Road intersection 

6- Route 146 NB and SB-— south of the Boston Road intersection 

7- Boston Road EB and WB- west of the Route 146 intersection 

8- Boston Road EB and WB- east of the Route 146 intersection 


Planning’s second method of traffic data collection included vehicle turning movement counts at 
key intersections within the study area. Instead of using automatic counters, Planning manually 
recorded fifteen-minute interval counts during the morning (7:00 AM — 10:00 AM) and evening 
(3:00 PM — 6:00 PM) peak hours. These counts were obtained during October 2001. Table 2-2 
lists the locations: 


Table 2-2: Manual Turning Movement Count Locations 


Route 146 at MassHighway Depot 

Elmwood Street/West Main Street at Route 146 southbound on/off ramp intersection 
Elm Street/Elm Court at Route 146 northbound on/off ramp intersection 

Route 146 at Deborah Road 

Route 146 at Boston Road 

Central Turnpike at Route 146 southbound on/off ramp intersection 

Central Turnpike at Route 146 northbound on/off ramp intersection 
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In addition to these counts, Planning acquired the Environment Impact Reports (EIRs) for each 
of the developments proposed for the future. These reports contained recent traffic counts for 
many of the key intersections within the study area. Table 2-3 lists these reports. 


Table 2-3: Additional Studies Referenced 


Report Information Development Type Data Used 


HTSD Commercial Future traffic generation 
DEIR — 7/00 

The Shoppes at Blackstone Valle 

Epsilon Associates Industrial/Warehousing Future traffic generation 
DEIR — 5/01 

Sutton Industrial Park 


Earth Tech, Inc. Residential Future traffic generation 


ENF — 9/01 

Villas at Pleasant Valle 

EarthTech, Inc. Residential Future traffic generation 
EIR — 4/01 

Brierly Pond Village 

BSC Group Residential/Commercial Future Traffic generation 
Traffic Impact Report — 11/01 

Windle Mills Redevelopment 





After recording all counts, Planning prepared a network of AM and PM peak hour balanced 
counts for the network. Planning used adjustment factors to account for trucks and seasonal 
fluctuations in the traffic flow. Also, to be consistent, counts were recorded for 7:00 AM — 8:00 
AM for the AM peak and 5:00 PM- 6:00 PM for the PM peak. These hours tended to have the 
most vehicles or worst case scenario for the transportation network in terms of traffic flow. 
Figure 2-1 shows the AM peak period balanced traffic volumes; Figure 2-2 shows the PM peak 
period balanced traffic volumes. 


There are several commercial strips and residential developments located within the study area, 
which tend to pull vehicle trips off the network. To account for these vehicle movements, the 
balanced counts included adjustments to the traffic flow between intersections along Route 146, 
resulting in net losses or net gains in vehicles between intersections. Table 2-4 lists the 
locations. 


Table 2-4: Vehicle Adjustment Locations 


Commercial and Residential Route 146 northbound side between Deborah Road and Elm Street 
Commercial and Residential Route 146 northbound side between Millbury Savings Bank and Route 122A 
Commercial and Residential Route 146 southbound side between Deborah Road and Boston Road 
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Figure 2-2: Route 146 Corridor 
2001 PM Peak Turning Movements 
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Planning used these balanced counts to perform interchange and intersection analyses using the 
SYNCHRO 5.0 traffic software package and 2000 Highway Capacity Software™ (HCS). 
SYNCHRO can calculate the delay and queue lengths for signalized intersections, while HCS 
can calculate the delays at unsignalized intersections and freeway merges and diverges. 


The primary measure used to evaluate the performance of the transportation network is Level of 
Service (LOS), which is indicated by the letter A, B, C, D, E, or F. Level of service A represents 
free flow conditions; likewise, an LOS F represents unstable or failing traffic conditions. The 
remaining LOS letters represent gradually declining traffic conditions as traffic performance 
drops from B through E. Each letter representing LOS is calculated using different formulas 
based on the type of facility (for example, unsignalized intersections, signalized intersections, 
freeway ramp merges and diverges). Appendix B contains a discussion of how level of service 1s 
calculated based on the facility type. MassHighway considers an LOS A, B, C, and D as 
acceptable for urban areas. An LOS E and F are considered unacceptable and require 
improvement. 


Planning calculated the intersection LOS for ramp merges/diverges and signalized/unsignalized 
intersections. Figure 2-3 contains LOS results for the AM peak period; Figure 2-4 contains LOS 
results for the PM peak period. Green represents uncongested intersections with an LOS A, B, 
or C; orange represents somewhat congested intersections with an LOS D; red represents failing 
intersections with an LOS E or F. 


2.1.1 Route 146 at Central Turnpike 
Description 


Route 146 is connected to Central Turnpike (a major collector street providing east-west 
connections through the Blackstone Valley) by a diamond interchange, with two unsignalized 
intersections at the junctions of the ramps with Central Turnpike. This interchange was 
reconstructed in the 1980s, when Route 146 was widened to its current four-lane cross section. 
The west-side Route 146 on/off ramps both have one lane. The off-ramp approach to Central 
Turnpike has a channelized right-turn lane serving Central Turnpike westbound traffic, while 
vehicles headed for Central Turnpike eastbound must proceed through an unsignalized stop sign 
controlled intersection. The Central Turnpike eastbound approach has one lane with a 
channelized connection to the Route 146 southbound on-ramp. The Central Turnpike westbound 
approach also has one lane, with vehicles headed for Route 146 southbound yielding to 
eastbound traffic. Both Central Turnpike eastbound and westbound approaches have a free 
right-of-way through the intersection. 


The east-side Route 146 on/off ramps each have one lane. This intersection with Central 
Turnpike is a mirror image of the west-side intersection, with the Route 146 off-ramp served by 
a stop sign controlled unsignalized intersection and a channelized right-turn turn accessing 
Central Turnpike eastbound. All other moves have a free right-of-way except the Central 
Turnpike eastbound to the Route 146 northbound on-ramp, which requires yielding to westbound 
traffic. 
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Figure 2-3: Route 146 Corridor 
2001 AM Peak Level of Service 
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Figure 2-4: Route 146 Corridor 
2001 PM Peak Level of Service 
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Analysis 


Planning calculated level of service for all movements during the AM and PM peak periods at 
the interchange. Based on HCS analysis, during the AM and PM peak periods, both ramp 
merges and diverges as well as the east-side and west-side intersections have an LOS B or better. 
Table 2-5 shows the HCS results for the Route 146 ramp merges and diverges; Table 2-6 shows 
the HCS results for the two unsignalized intersections at Central Turnpike. 


Table 2-5: Level of Service Route 146 at Central Turnpike Merges/Diverges 


Ramp Type Computed Passenger LOS 
Speeds Cars/Mile 
(MPH) /Lane 


AM PEAK PERIOD 
Route 146 NB Off 
Route 146 NB On 
Route 146 SB Off 
Route 146 SB On 


Route 146 NB Off 
Route 146 NB On 
Route 146 SB Off 
Route 146 SB On 


Intersection Direction | Lane Grouping LOS 
(left/thru/right) 


AM PEAK PERIOD 


West-side 


East-side 


West-side 


East-side 





2.1.2 Route 146 at Boston Road 
Description 


Route 146 at Boston Road has a fully actuated signalized intersection, with the signal timing 
updated in 2001. The Route 146 northbound approach has three lanes: one left-turning lane, one 
through lane, and a shared through/right-turning lane. The Route 146 southbound approach has 
four lanes: one left-turning lane, two through lanes, and one right-turning lane. Both left-turning 
lanes have a protected signal phase. The Boston Road eastbound approach has one shared left 
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turn/through lane and a channelized right turn to Route 146 southbound. The Boston Road 
westbound approach has one lane serving all moves. The Boston Road approaches and left 
tuning lanes along Route 146 have detectors that must be activated by an approaching vehicle in 
order for the signal to respond. 


Analysis 


Based on the SYNCHRO analysis, Planning analyzed the intersection’s AM and PM peak period 
operation. During the AM peak period, the intersection has an overall LOS F. All moves have 
an LOS E or F except the Route 146 southbound through move; however, the Route 146 
southbound left-turning move queues past the allowable storage bay and can delay the 
southbound through move. The Route 146 northbound move has the most severe queue, with 
both lanes backing past Pleasant Street. In addition, the uphill grade of the road causes trucks to 
start slowly, thus reducing the number of vehicles that can pass through the intersection during 
the green time. 


The PM peak period operates better than the AM peak period, with an LOS D overall. The 
Route 146 through moves both operate with an LOS C, while the left-turning moves operate with 
an LOS E. The Boston Road approaches operate with an LOS E and F. 


Planning calculated the 95% and 50% queue length, which refers to the amount of feet (or 
vehicles) traffic backs up at a signalized intersection approach. The 95% queue reflects the 
worst-case scenario, while the 50% queue represents an average weekday. LOS measures the 
intersection delay as a whole, but the 95% queue is a good measure of specific intersection 
approaches. ‘Table 2-7 contains the SYNCHRO results showing LOS and delay for each 
approach at the Boston Road intersection and Table 2-8 contains the SYNCHRO results showing 
queue lengths for the Boston Road intersection. 


Table 2-7: Level of Service at Route 146 and Boston Road 


Direction | Lane Grouping a 
AM PEAK PERIOD 
69.4/86.8/86.8 

98.6/22.4/22.4/9.5 


68/24.8 


233 
PM PEAK PERIOD 
62.2/30.4/30.4 
74.7/30.5/30.5/12.9 
58.9/0 
116 
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Table 2-8: Queue Lengths at Route 146 and Boston Road 
Direction Lane Storage Lane Lengths 95% Queue length 50% Queue Length 


Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(left/thru/right 
) 


AM PEAK PERIOD 


NB L/T/TR 1s) a ss A/*/ 87/1098#/1098# 3/44/44 44/827#/827# 1/33/33 
SB L/T/T/R 140/*/*/140 SS) hd a BS) 375#/317/317/21 1S/12/12/1 209/246/246/4 4/5/5/1 


LT/R */50 iP 230#/102 132/39 S/1 
LTR = ‘i 734# 519# 20 
PM PEAK PERIOD 
L/T/TR 1 is) a ss Ape] 116/466/466 4/18/18 58/354/354 2/14/14 
sb L/T/T/R 140/*/*/140 Sy ha a IS) 38 1#/827/827/78 15/32/32/3 189/59 1/59 1/28 7/23/23/1 
LT/R */50 ig 159/0 6/0 87/0 3/0 


LTR = “i SDF a7 287# 11 


Storage Bays greater than 1,000 feet (40 vehicles) 

Queue length exceeds capacity 

Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 





2.1.3 Route 146 at Deborah Road 
Description 


Route 146 at Deborah Road is an unsignalized intersection, with Deborah Road stop sign 
controlled. This intersection was recently changed, when the Route 146 median opening was 
closed. From Route 146 southbound, access to Deborah Road 1s available through right-in/right- 
out access. No direct access is available from Route 146 northbound. Instead, vehicles can 
make u-turns at either the Boston Road intersection or the Elm Street interchange. The Route 
146 southbound approach has two lanes, one through lane and a shared through/right turn lane. 
Deborah Road has a one-lane approach with right turns only. 


Analysis 


Based on the HCS analysis, Route 146 operates at an LOS A through this intersection. During 
the AM peak period, the HCS analysis indicates that Deborah Road operates with an LOS B. 
While in the PM peak period, this intersection operates with an LOS C, since the Route 146 
southbound volume is much higher during the PM peak period. Table 2-9 shows the HCS results 
for the unsignalized intersection. 


Table 2-9: Level of Service Route 146 at Deborah Road 


Direction Lane Grouping LOS 
(left/thru/right) | Seconds | 


AM PEAK PERIOD 


Existing NB T/T 0 A 
SB T/TR 0 A 
EB R 14.2 B 


PM PEAK PERIOD 
Existing NB T/T 0 A 
SB T/TR 0 A 
EB R 20.5 C 
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2.1.4 Route 146 at Elm Street/Elmwood Street/West Main Street 
Description 


This interchange dates back to the construction of Route 146 in the 1950’s. It is comprised of 
on/off ramps from Route 146 connecting to Elm, Elmwood, and West Main Streets via four 
unsignalized intersections (Figure 2-5). Route 146 northbound is served by an on/off ramp 
connecting to a stop sign controlled unsignalized intersection with Elm Street and a local street 
called Elm Court. Both the Route 146 off-ramp and Elm Court have stop signs. All four 
approaches have one lane each. The ramp diverge from Route 146 has a 100-foot deceleration 
lane and the ramp merge to Route 146 NB has virtually no acceleration lane. 


Route 146 southbound is served by an on/off ramp connecting to Elmwood and West Main 
Streets. Elmwood Street is a continuation of Elm Street, which heads west from the interchange. 
West Main Street diverges from Elmwood Street at an acute angle in a southwesterly direction 
from the Route 146 overpass. This intersection dates back before the existence of Route 146. 
Elmwood Street has a yield sign with West Main Street having a free right-of-way. All three 
approaches have one lane serving all moves. The Route 146 southbound on/off ramp intersects 
Elmwood Street and continues south to intersect West Main Street in less than 100 feet. The 
West Main Street intersection with the on/off ramp has a stop sign for the off-ramp and free flow 
for West Main Street. The Elmwood intersection with the on/off ramp has stop signs for the 
north-south ramp flow and free flow for Elmwood Street. The connecting roadway between 
West Main and Elmwood Streets serving the Route 146 ramps can only store one vehicle in 
either direction. All approaches have one lane serving all moves. As is the case with the 
northbound 146 on/off ramp, the southbound Route 146 off-ramp diverge has a 100-foot 
deceleration lane and the on-ramp merge has virtually no acceleration lane. 


Figure 2-5: Elm/West Main/ 
Elmwood Streets Intersection 
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Analysis 


Based on the HCS analysis, some of these intersections experience delays. The two ramp 
diverges and merges operate with an LOS C or better. The problem is with the ramp merges 
having no acceleration lane, which causes traffic entering Route 146 to wait for a safe gap in the 
Route 146 traffic flow before entering. The Elm Street intersection with the Route 146 
northbound on/off ramp has an LOS F for the Route 146 northbound off-ramp and Elm Court for 
both the AM and PM peak period. The left turn from Elm Street to the Route 146 northbound 
on-ramp or Elm Court has an LOS B during the AM peak and an LOS A during the PM peak. 


The West Main Street/Elmwood Street intersection operates at an acceptable level except for the 
yield-controlled move from Elmwood Street to West Main Street, which operates with an LOS F 
during both peak periods. The queue caused by this yield sign along Elmwood Street backs 
traffic into Elmwood Street and Route 146 on/off ramp intersection. 


At the Elmwood Street (east-west approaches) and Route 146 on/off ramp (north-south 
approaches) intersection, both north-south approaches have an LOS C during the AM peak 
period, with the left turn from Elmwood Street to the Route 146 southbound on-ramp having an 
LOS A. During the PM peak period, the southbound approach has an LOS D and the 
northbound approach has an LOS C. There is a larger traffic flow during the PM peak period 
that uses the Route 146 off-ramp, causing more delays. 


The West Main Street intersection with the Route 146 ramp functions with an acceptable LOS 
during both peak periods. The Route 146 off-ramp has an LOS B, while West Main Street has 
an LOS A. Table 2-10 shows the HCS results of the ramp mergers and diverges along Route 
146; Table 2-11 shows the HCS results of the four unsignalized intersections connecting Elm, 
Elmwood, and West Main Streets. 


Table 2-10: Level of Service Route 146 at Elm/Elmwood/West Main Merges/Diverges 


Ramp Type Computed Passenger LOS 
Speeds Cars/Mile 
(MPH) /Lane 


AM PEAK PERIOD 
Route 146 NB Off 
Route 146 NB On 


Route 146 SB Off 
Route 146 SB On 


Route 146 NB Off 
Route 146 NB On 
Route 146 SB Off 
Route 146 SB On 
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Table 2-11: Level of Service svOUtE 146 at a ooGy est Main Intersections 


(left/thru/right) | Seconds | 
AM PEAK PERIOD 
Elm/Route 146 


Elmwood/Route 146 


West Main Street/Elmwood Street 


West Main Street/Route 146 


F 
A 
B 
C 
C 
A 
A 
F 
A 
A 
B 
A 
A 


Elm/Route 146 


Elmwood/Route 146 


West Main Street/Elmwood Street 


West Main Street/Route 146 





rrnrrrtarrudert 


2.1.5 Route 146 at MassHighway Depot/Millbury Savings Driveway 
Description 


Route 146 at the MassHighway Depot/Millbury Savings Driveway was modified last year with 
the closing of the Route 146 median opening. To reverse direction, vehicles must use either the 
Route 122A interchange to the north or the Elmwood Street interchange to the south. The 
MassHighway Depot has right-in and right-out access to Route 146 southbound and Millbury 
Savings has right-in and right-out access to Route 146 northbound. Both sides of Route 146 
have two lane approaches, with the left lane serving through traffic and the right lane serving 
shared through and right-turning vehicles. Both side street approaches have one-lane approaches 
serving right turns only. 


Analysis 


Based on the HCS analysis, the Route 146 north and southbound approaches are free flowing 
with an LOS A. The side street approaches operate with an LOS C or better for both the AM and 
PM peak periods. The traffic volumes along Route 146 determine the side street delay, while 
vehicles wait for a gap to enter Route 146. Table 2-12 shows the HCS results of the 
unsignalized intersection. 
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Table 2-12: Level of Service Route 146 at MassHighway Depot/Millbury Savings 


Direction Lane Grouping LOS 
(left/thru/right) | Seconds | 


as PEAK PERIOD 


Existing T/TR 
a 

7 9 

18.5 


=a ae PERIOD 
Existing NB T/TR 0 A 
SB T/TR 0 A 
EB R L7.7 C 
WB R 13.4 B 


2.2 CRASH ANALYSIS 





Planning analyzed the existing safety conditions within the study area by field surveys and crash 
report data. This was done using statistics, intersection and roadway geometry, crash patterns 
and other applicable data. 


In order to assess the existing safety conditions, problems, or deficiencies, Planning obtained 
crash data from the State Police barracks in Grafton, the Millbury Police, and the Sutton Police 
for the three-year period from 1999-2001. In addition, Planning obtained crash data from the 
Registry of Motor Vehicles (RMV) for 1999 and 2000, as 2001 data was not yet available. All 
data was cross checked to ensure that duplicates were removed. 


Additionally, field observations were conducted to ascertain detailed information regarding the 
roadway geometry, retail and residential driveways, and street addresses in the vicinity of each 
intersection. This helped to identify safety concerns near intersections. 


The Manual on Uniform Traffic Control Devices (MUTCD)' recommends using an average of 
five crashes per year as being indicative of a problem warranting assessment for potential 
correction. Based on that criterion, the Route 146 intersections with Boston Road, Deborah 
Road, and Elm/Elmwood/West Main Streets warrant review. Further analysis was performed 
using the MassHighway “Million Entering Vehicles” (MEV) crash rate worksheet. This type of 
analysis, which is based on traffic volumes entering the intersection, establishes if the annual 
average number of crashes is statistically significant. The MEV state crash rate average is 1.02 
for a signalized intersection and 0.75 for an unsignalized intersection. The average crash rate for 
the Worcester region is .85 for a signalized intersection and .74 for an unsignalized intersection. 


Table 2-13 summarizes the crash rate for study area intersections. For each intersection, 
information is included on the number of crashes per year, total number of crashes over the 


analysis period, MEV crash rate, severity, type of collision, pavement conditions, and time of 
day. 


, Federal Highway Administration, Manual on Uniform Traffic Control Devices, Washington, D.C., 1988 
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Table 2-13: Crash Summary Table (1999-2001) 






























Severity® Pavement 
Day 
Major Cross 
Street Street (MEV) | 99 00 01*| Accident} Fat Inj |Ang RE Other| Dry Wet Precip| Day Night 
S 
Route 146 [Central Turnpike | .25 ees) Si We ere i, “4 8 | 3 3 8 2 
Route 146 |Boston Road he 10 | 12 | 6 28 0 |} 3 1 22 4 20 8 5 19 9 
Route 146 |Deborah Road .66 7 | 7 8 pip) 2 3 | 16 1 5 16 6 0 14 8 
Route 146 |Elm/Elmwood/ 46 5 | 10] 3 18 0 1 |12) 6 0 13 5 3 13 5 
West Main Ramps 
Elm Street |Route 146 ramps/ 24 e) 2 0 5 0 2 1 4A 0 4 1 1 4 1 
Elm Court 
Elmwood _ |Route 146 ramps 34 3 3 1 ) 0 2) 4 3 0 =) 2 1 2 5 
Street/West 
Main Street 
Route 146 |MassHighway 29 214] 3 10 0}; 0] 8 0 2 6 4 4 9 1 
Depot/Millbury 
Savings 














*This does not include crashes reported by the Registry of Motor Vehicles. 





The Route 122A/Route 146 intersection was not included in Table 2-13, since this intersection 
was reconstructed between 1999 and 2001, and now functions as a grade-separated interchange 
with no traffic lights along Route 146. However, crash statistics for this location were obtained 
for comparison purposes. During the three-year period from 1999 through 2001, 38 crashes 
occurred at this intersection, resulting in a MEV crash rate of .96, well above the .85 regional 
average. Over 70% of the crashes took place on dry pavement, over 76% happened during clear 
conditions, and over 95% occurred during daylight hours. 


2.2.1 Route 146 Corridor 


Over 150 crashes occurred along the Route 146 corridor during the course of three years (1999- 
2001). Of these crashes, 16 took place in various locations other than the locations listed in 
Table 2-13 or Route 146 at Route 122A. Many happened due to vehicles entering or exiting 
Route 146 to access a local street or a business parking lot. 


2.202 Route 146 at Central Turnpike 


As can be seen from Table 2-13, the interchange of Route 146 at Central Turnpike experienced 
few crashes, with a MEV crash rate of .25. Sight distances at both Central Turnpike 
intersections with the Route 146 on/off ramp are very good and the roadway geometry allows for 


@ Crash Rate (MEV) = Crash rate per million entering vehicles calculated using the MassHighway Crash Rate Worksheet Standard Procedures, 
2/99 


° Fat = Fatality, Inj = Serious Injury 
- Ang = Angle, RE = Rear-End 
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a smooth transition between the Route 146 limited access highway and the Central Turnpike 
two-lane collector. 


Seven out of the ten crashes were single-vehicle crashes into fixed objects, such as the guardrail 
or telephone pole. All fixed objects are well off the road; therefore, these types of crashes 
resulted from vehicles veering off the striped travel lane. 


2.2.3 Route 146 at Boston Road 


This intersection experienced the most crashes according to Table 2-13. Since the RMV has not 
released the 2001 crash statistics, the 2001 column in Table 2-13 might be higher than indicated. 
Planning calculated the MEV crash rate at .72, which is just under the average of .85 for the 
Worcester region. However, with the additional 2001 statistics from the RMV, that MEV 
average could increase and possibly surpass the regional average. 


This intersection is the only signalized intersection along Route 146 between the Massachusetts 
Turnpike and the Rhode Island border. Sight distances could be a problem for the southbound 
approach, since Route 146 passes over a hill prior to the intersection. There is a red light 
warning sign to alert vehicles to the traffic light. ,The Boston Road westbound approach has a 
limited sight distance, with the roadway approaching the intersection on a curve. The eastbound 
approach has a commercial driveway parallel with the stop line. The driveway is an entry-only, 
but could cause safety problems for vehicles attempting to make a left from Boston Road 
eastbound. 


Over 67% of the crashes occurred at this intersection during daylight hours, while over 78% 
were rear-end collisions and over 71% happened during dry conditions. The pattern seems to 
indicate a relatively even split of rear end crashes occurring along the Route 146 approaches to 
Boston Road. Figure 2-6 shows available crash diagrams for this intersection’. 

2.2.4 Route 146 at Deborah Road 

Prior to October 2001, this intersection was an unsignalized full access intersection. Route 146 


northbound could access Deborah Road through a median break and Deborah Road could also 
access Route 146 northbound. 


Many of the reported crashes did not contain crash diagrams. 
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Figure 2-6: 1999-2001 Crash Diagrams @ Boston Road 
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As seen in Table 2-13, the MEV crash rate was .66, slightly lower than the regional average. 
Since the RMV 2001 database was unavailable at the time of the analysis, more crashes might 
have occurred than found in the state and local police reports during 2001. This is the only 
intersection in the study area that had recently been the site of a traffic fatality, both in 1999 and 
in 2001. There was also a crash resulting in a very serious injury in 2001. Both 2001 crashes 
were identical with vehicles attempting to make a left turn from Deborah Road into Route 146 
northbound. As a result of these serious crashes, in October 2001, the median was closed, 
allowing Route 146 southbound access only to Deborah Road. 


Approximately 63% of the crashes at this intersection occurred during daylight hours and over 
72% of these were angle crashes. Based on the data analyzed, angle crashes occurred for many 
different turning movements, mostly during the day with dry conditions. Figure 2-7 shows the 
crash diagrams for the intersection. As can been seen, many of the crashes took place when 
vehicles attempted to cross the median. 


225 Route 146 at Elm/Elmwood/West Main Streets 


For crash analysis purposes, the merges and diverges were treated as a single unsignalized four- 
legged intersection with a median in the middle. Based on Table 2-13, the MEV crash rate was 
.46, well below the regional average. This intersection, composed of two sets of merges and 
diverges, has some room for vehicles to decelerate before diverging onto the off-ramp. The on- 
ramps, however, have no acceleration space. This requires entering vehicles to wait for large 
gaps along Route 146 before entering. Many crashes happen from vehicles trying to enter Route 
146 before a safe gap appears. 


More than 66% of the crashes occurred on angles, while the remaining 33% of crashes were 
rear-end collisions. Figure 2-8 shows the crash diagrams for this intersection. As can be seen, 
crashes at this location primarily took place on the on-ramps approaching Route 146 and along 
Route 146 just after the ramp merges. 


2.2.6 Route 146 Ramp at Elm Street/Elm Court 


Based on Table 2-13, this intersection has a MEV crash rate of .24, which is well below the 
regional average. This stop sign controlled intersection has two competing moves, one from the 
Route 146 off-ramp and the other from Elm Court. In addition, the Elm Street and Elm Court 
sight distances are limited with the Route 146 overpass obstructing from view the eastbound 
traffic and the bridge over the Blackstone River obstructing the view from vehicles exiting from 
Elm Court. About 80% of the crashes were rear end, occurred on dry pavement and took place 
during daylight hours. Figure 2-9 shows the crash diagrams for this intersection. As can be 
seen, crashes took place when vehicles attempted to make a left from the Route 146 off-ramp to 
Elm Street or from Elm Street to the Route 146 on-ramp. 
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Figure 2-7: 1999-2001 Crash Diagrams @ Deborah Road 
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Figure 2-8: 1999-2001 Crash Diagrams @ Elm/EIlmwood/ 
West Main Street Interchange 
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Figure 2-9: 1999-2001 Crash Diagrams @ Elm Street 
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2.2.1 Route 146 Ramp at Elmwood/West Main Streets 


Approximately 57% of the crashes at this location were angled collisions, with rear-end crashes 
occurring the remaining 43% of the time. Over 71% of the crashes occurred on dry pavement 
and during the nighttime hours. Based on the analysis, this is the only intersection in the study 
area that experiences more crashes during dark conditions than during the daylight, which could 
be related to driver confusion due to the many unsignalized intersections within a tight space. 
Figure 2-10 shows the accident diagrams for this intersection. As can be seen, crashes took 
place with vehicles attempting to access the Route 146 ramps from both Elmwood and West 
Main Streets. 


2.2.8 Route 146 at MassHighway Depot/Millbury Savings Driveway 


Prior to October of 2001, this unsignalized intersection operated as a two-way stop controlled 
intersection. Vehicles traveling on Route 146 could access both the MassHighway Depot and 
the commercial business on the eastbound side including the Millbury Savings Bank and John 
Deere dealer. Vehicles entering from either side of Route 146 could access both north and 
southbound Route 146. After October 2001, the median along Route 146 was closed to allow 
only right-in/ right-out access to either side of Route 146. This median was closed in 
conjunction with the median at Deborah Road. 


Based on Table 2-13, the MEV crash rate is .29, with all crashes occurring as angle crashes. 
Approximately 60% of the crashed happed on dry pavement and 40% occurring with 
precipitation falling. Figure 2-11 shows the crash diagrams for this intersection. As can be seen, 
the majority of crashes took place when a vehicle attempted to cross the median. 
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Figure 2-10: 1999-2001 Crash Diagrams @ Elmwood Street 
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Figure 2-11: 1999-2001 Crash Diagrams @ Depot u-turn 
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23 ENVIRONMENTAL CONDITIONS 


Using available data from the Executive Office of Environmental Affairs - MASSGIS, Planning 
produced maps showing environmental constraints, open space restrictions, and contour lines. 
This data becomes important when determining the feasibility of designing and building 
proposed transportation improvements. An environmental impact might increase the cost, 
require mitigation, or make the construction of a proposed improvement infeasible. 


2.3.1 Environmental Constraints 


Planning prepared a map showing the environmental constraints located in the study area. This 
map includes the locations of underground storage tanks, vernal pools, wells and wellhead 
protection areas, water bodies, and wetlands. Figure 2-12 shows the existing environmental 
constraints. 


There are underground storage tanks along Route 146 in the vicinity of Boston Road in Sutton 
and Elmwood Street in Millbury. Wetlands surround water bodies and are present near the 
Boston Road intersection and linear zones crossing Route 146 in several places. The biggest 
impact appears to be the wellhead protection zones for private wells. There are two major zones, 
one at Boston Road and the other just south of the Route 122A interchange. State law requires 
that all runoff water drain away from designated protection zones. 


2.3.2 Open Space Restrictions 


Planning prepared a map showing the existing open space restrictions located in the study area 
containing seven different types of open space restrictions including agriculture, recreation/ 
conservation, recreation, historical/cultural, recreational, water supplies, and other. Figure 2-13 
shows the existing open space restrictions. 


As can be seen, recreational zones exist along Route 146 representing playgrounds and the 
Pleasant Valley Country Club. A historic/cultural zone exists on the western side of Route 146 
representing a historic farm. Agricultural land exists just west of Route 146 near Route 122A 
and a recreational/conservation zone covers Purgatory Chasm State Park, just south of Central 
Turnpike. While it might be possible to mitigate open space restrictions, the result is increased 
costs and environmental permitting delays. 


2.3.3 Terrain Constraints 
Planning prepared a map showing the existing slope of the land. Figure 2-14 shows the contour 


lines at ten-foot intervals, with the closeness of the lines indicating steeper terrain. The area with 
the steepest grades exists just north of the Boston Road intersection and along the western side of 
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Figure 2-12: Environmental Constraints 
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Figure 2-13: Open Space Restrictions 
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Figure 2-14: Terrain Constraints 
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Route 146. The steeper sloping areas are located out of the study area, with a heavy 
concentration of steep hills east of Route 146 along Boston Road. Construction costs usually 
rise when building along steeper grades. As a general rule, construction costs are minimized 
when grades are 6% or less. 


2.4 LAND USE 


Land uses such as residential, commercial, industrial, recreational, forest, and water make up 
most of the study area. The primary land use is forest, followed by residential and commercial. 
Other uses such as mining, industrial, open space, etc., are scattered throughout the study area. 
Planning obtained 1997 land use data for the region from MassGIS. The data still adequately 
depicts existing conditions with the exception of newer residential and commercial development. 
Figure 2-15 contains the 1997 land uses for the study area. 


As can been seen, Route 146 borders along primarily forest areas, with residential or commercial 
zones located around the major intersections and interchanges. The Route 146/Elm, Elmwood, 
West Main Streets interchange is surrounded by residential zones. Route 146 at Boston Road 
has a mix of commercial, residential, open space, and cropland. Route 146 at Central Turnpike 
interchange is surrounded by forest, with residential zones located more than 500 feet from the 
interchange. 


In addition to existing land use, there are several proposed developments near Route 146. Table 
2-14 describes these proposals, while Figure 2-16 shows the locations. There are a total of five 
proposed developments consisting of two residential, one commercial, one industrial, and one 
mixed residential/commercial development. Each of these developments will attract more trips 
within the study area. Chapter 4 focuses on the analysis of alternatives, which includes the 
projected increases in traffic volumes. 


Table 2-14: Proposed Developments 


NAME LAND USE CHANGE SQUARE FEET UNITS 
Shoppes at Blackstone Valley New Commercial Construction 750,000 26 units 
Villas at Pleasant Valley New Condominium Construction 327,700 111 units 
Sutton Industrial Park New Industrial Park Construction 552,200 7 buildings 
Brierly Pond Village New Condominium Construction 134 units 
Windle Mills Redevelopment Office use/New Apartment 5,500 102 units 
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2. IDENTIFICATION OF ISSUES 


As discussed in Chapter 1, Planning (in conjunction with the Interagency group) defined a study 
area where Planning would gather and analyze as much data as possible to provide an overall 
picture of activity in the region. Issues selected for further analysis were based on the existing 
conditions data, comments from Sutton and Millbury town officials, and comments from the 
public obtained during the public meeting. Table 2-15 lists the selected issues and Figure 2-17 
maps the locations. 


Table 2-15: Identification of Issues 


Location Issue Source 


Excessive amount of rear-end crashes at the 

approaches to intersection 

Trucks unable to make a u-turn from Route 146 Public/ 

southbound to northbound Community 

Traffic has excessive queues during AM Peak Public/ 

period Community/ 
Analysis 


Pedestrian access to intersection unsafe Public 


Excessive amount of crashes, including several Community/ 
fatalities Analysis 


Route 146 at Debormb Road Median closures causing access problems 


Vehicles do not have a place to decelerate or 
accelerate on Route 146 when entering or exiting Public 
Deborah Road or nearby businesses 


Traffic delays on the off-ramps during peak hours 


Geometry of interchange substandard and Public/ 
onfusing Analysis 
Route 146 at Elm/Elmwood/West Main Streets Dificull fom larser vehicles tomesonate 


No acceleration lane for vehicles entering Route 
146 


Numerous crashes occurring from vehicles 
Route 146 corridor ve oT Analysis 
entering and exiting from various driveways 


Analysis 


Route 146 at Boston Road 


Analysis 
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Figure 2-17: Issue Locations 
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CHAPTER 3 DEVELOPMENT OF 2025 TRAFFIC VOLUMES 


3.0 INTRODUCTION 


This chapter describes the process that was used for developing future year (2025) traffic 
volumes. These volumes are an important tool for evaluating the need for transportation 
improvements in the study area defined in Chapter 1. 


3.1 2025 TRAFFIC VOLUME DEVELOPMENT 


Two sources were used to develop future volumes. The first source, the TE Trip Generation 
Manual’, provides trip generation rates based on building area, number of units, or number of 
employees. 


The second source was the Central Massachusetts Regional Planning Commission (CMRPC) 
Greater Worcester regional travel demand model. CMRPC uses this model to forecast 2025 
traffic volumes for the Central Massachusetts Regional Transportation Plan. The model bases 
the 2025 forecasts on socio-economic projections calculated by CMRPC. 


Both of these sources were used in developing future year traffic forecasts. The first source 
provides trip rates based on proposed housing, retail, and industrial developments within the 
study area and the second source provides growth rates for the transportation network based on 
Greater Worcester’s regional growth. 


3.1.1 ITE Trip Generation Rates 


To obtain accurate trip generation rates, the square footage, number of units, or number of 
employees for each proposed development were obtained, based on the latest proposal for each 
site. Then the appropriate trip generation land use codes” were chosen based on the codes 
selected in environmental impact reports or traffic studies. The fitted line equation or average 
growth rates from the manual were used to calculate the number of trips generated for the AM 
peak and PM peak periods, broken down by entering and exiting vehicles. Table 3-1 lists each 
development name, location, and number of square feet, units, or employees proposed; as well as 
the trip generation codes, fitted line equations or average growth rates, and trip generation rates. 
Table 3-2 contains the names for each land use code identified in Table 3-1. 


' Trip Generation, 6" Edition, Institute of Transportation Engineers, Washington, D.C., (1997). 
* Codes developed by ITE to help match the proposed land use type to the appropriate trip generation rates. 
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Table 3-1: Proposed Development Trip Generation 
Trip Generation 


Name Town a Code # Peak | Fitted Line Equation Total Vehicles | Vehicles 
Vehicles | Entering | Exiting 


Shoppes at ‘ e f 
Piece iene 750,000 ) am | T= 1. | TH=1.08 (4) (Avg. rate) (X) | TH=1.08 (4) (Avg. rate) rate) oe p47 | 3018 
Valley PANU Sq. Ft. 

134 units 250 


T=.44 (X) (Average rate) 





Brierly Pond 


Villaze Millbury 134 units 230 


PM | T=.54 (X) (Avg. rate) 72 48 24 


Brierly Pond 
AVERAGE 





T=S1 00 (Avg. rate Se 
102 units 220 
Windle Mills Millbury 5500 Sq. p= SS ( ) ( vg. fa e) 
Ft. 


Redevelopment 


73.6500 (Avg rt Peps 
Windle Mil — ee 


TOTAL 


ae Valle Sutton 111 Units 230 PAM 
AM_ | T=.270(X) + 70.468 93 77 16 
- 110 
AM_ | T=.374(X) + 54.636 64 46 18 
= 150 
Sq. Ft Comparison 
Industrial Park Sa. Ft 110 
a T=.98 (X) (Average rate) 








sin aca ea aes P 353 104 249 
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* ‘Twenty-five percent were considered diverted trips — vehicles already using network that enter and exit development. Actual new trips would 
be 579 total vehicles, 375 vehicles entering, and 204 vehicles exiting. There would be 194 total diverted trips, with 97 both entering and exiting. 
** ‘Twenty percent were considered diverted trips — vehicles already using network that enter and exit development. Actual new trips would be 
1,900 total vehicles, 903 vehicles entering, and 997 vehicles exiting. There would be 474 total diverted trips, with 237 both entering and exiting. 
kkk A similar Home Depot truck terminal was used from Philadelphia, Pennsylvania. 


Table 3-2: Trip Generation Land Use Codes 


110. General Light Industrial 

140 Manufacturing 

150 Warehousing 

220 Apartments 

230 Residential Condominium/Townhouse 
250 Retirement Community 

720 = Medical-Dental Office Building 

820 Shopping Center 


A total of five proposed developments were used to forecast trip generation rates. The Shoppes 
at Blackstone Valley would consist of a 750,000 square foot shopping center located just west of 
the Route 146/Main Street (Route 122A) interchange in Millbury and would generate 3,147 
weekday trips. Brierly Pond would consist of a 134-unit retirement community located west of 
Route 146 between Elmwood and West Main Streets in Millbury and would generate 95 
weekday trips. The Windle Mills Redevelopment would consist of 102 apartments and 5,500 
square feet of medical offices located in downtown Millbury and would generate 149 weekday 
trips. The Villas at Pleasant Valley would consist of 111 townhouses/condominiums located 
west of Route 146 between Boston Road and Armsby Road in Sutton and would generate 123 
weekday trips. The Sutton Industrial Park would consist of over 325,000 square feet of a 
combination of light industrial, manufacturing, and warehousing located just west of Route 146 
north of Whitins Road in Sutton and would generate 741 weekday trips. 


3.1.2 CMRPC Greater Worcester Regional Travel Model 


The Trip Generation rates provide a good measure of site-specific rates, but do not address 
regional trip generation. Socio-economic factors influence overall trip rates both inside and 
outside of the study area. The CMRPC-maintained model accounts for population, employment, 
and dwelling unit changes forecasted to 2025. The study area consists of eight model zones or 
Traffic Analysis Zones (TAZs), which represent Millbury and Sutton (Figure 3-1). CMRPC 
develops regional and local socio-economic forecasts for use in the model. Table 3-3 contains 
the population, employment, and dwelling unit” data by TAZ for 2000 (base year) and 2025. 


> CMRPC obtains dwelling unit data using the U.S. Census Bureau’s occupied dwelling unit figure. 
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Figure 3-1: Traffic Analysis Zones 


=e 
. 5 
1205: D 


GIA interstate 

ONG Principal Arterial 
4N/ Minor Arterial/ Collector 
/~/ Local Road 

AX Railroad 

e°*,.¢ Municipal Boundary 
C> TAZ zone 

Cc > Study Area 





Office of Transportation Planning Page 3-4 December 2005 


Route 146 Transportation Study 


Table 3-3: CMRPC Greater Worcester Regional Model Socio-Economic Data 





Town TAZ | Year | Population Employment Dwelling 
Units 


144 [2000 | 1,167 91 183 | 329 | 850 458 
2000 | 1,529 | 162 | 146 635 683 


- 
viltbury | ig 2000, 886 | 351 [145 [230 | 605 [1,331 [344 
a 2025 | 1,030 | 383 | 159 | 253 | 665 | 1460 | 411 


2000 i 165 162 108 110 584 512 


es Paes [tee fig [ns | zat 1a0 foto e — 
2000 1. 148 131 195 493 
ae ate iat ot 2 a 
oe 
2025 | 1,095. | 53 | 33 | 86 | 103 | 275 | 317 
oe 
2025 | 3,232 | 59 | 33] 89 | 131 | 312 | 1074 








544 EA 
Ta 


*Basic employment includes education, health, entertainment, and other. 
** Manufacturing 





Based on the socio-economic data, the CMRPC regional model forecasts trips across the 
network. The model can output the change in road use in terms of yearly growth. These rates of 
change were applied to study area roadways to forecast future traffic volumes. Tables 3-4 and 3- 
5 contain the percent forecasted traffic growth rates per year along Route 146, Central Turnpike, 
Boston Road, Elmwood Street, Elm Street, West Main Street, and Main Street for the AM and 
PM peaks. 


3.1.3 Future Network 


Planning used the trip generation numbers to forecast the increased traffic volumes from the 
proposed developments, while the trips forecasted by the CMRPC greater Worcester Regional 
Model were added for the major study area roadways (Route 146, Central Turnpike, Boston 
Road, Main Street, etc.) to include regional growth. The resulting forecasts included both 
proposed developments and regional growth. As shown in Figures 3-2 and 3-3, there would be 
significant traffic growth throughout the study area. 


In addition to forecasting the 2025 traffic growth, three roadway improvements either under 
design or recently completed were also accounted for. The three roadway improvements include 
the new Route 146/Main Street interchange, improvements to the Route 146/Elm, Elmwood, 
West Main Streets interchange, and an improvement to the Route 146/Boston Road intersection. 
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Table 3-4: CMRPC Greater Worcester Model AM Yearly Traffic Volume Change 


acnann Divccdon Annual Percent Total Percent 
—— —— 2025 
| North 
Route 146 @ Sutton/Millbury town line a 
Elmwood Street in Millbury, west of 
Route 146 
West Main Street in Millbury, west of 
Route 146 


Boston Réad da Sutton: West or Reats146-|—-E ast: <8 


Main Street in Millbury, east of Route 146 


Central Turnpike in Sutton, east of Route 
146 
Central Turnpike in Sutton, west of Route 
146 


Annual changes are compounded, so that a growth factor of .97% over 23 years yields an increase of 24.85% over 
the base year traffic number. 





Table 3-5: CMRPC Greater Worcester Model PM Yearly Traffic Volume Change 


——— Change 2025 
| North | L.. .2o2 2 
Route 146 @ Sutton/Millbury town line —Noth_f_s§_|_#32 _ 
Elm Street in Millbury, east of Route 146 | East | 9A | A 
| 
Elmwood Street in Millbury, west of [east [gr 25 
Route 146 















West Main Street in Millbury, west of East 
Route 146 West 1.04 26.9 


East 1.05 27.3 


Boston Road in Sutton, east of Route 146 
Main Street in Millbury, east of Route 
146 | West | 90] 
Central Turnpike in Sutton, east of Route 
146 
Central Turnpike in Sutton, west of Route 
146 
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The Route 146/Main Street interchange recently opened, which consists of a grade-separated 
interchange, with Main Street crossing Route 146 and four new ramps connecting Route 146 
with Main Street. The Route 146 interchange with Elm, Elmwood, and West Main Streets has 
two improvements planned by a developer. These include the installation of a new traffic signal 
at the junction of Elm Street, Elm Court, and the Route 146 northbound on/off ramps and the 
closure of the Elmwood Street eastbound direct connection to West Main Street. This change 
will force traffic to make a right at the Route 146 southbound off-ramp to connect with West 
Main Street. The Route 146/Boston Road intersection has a minor improvement planned by a 
developer consisting of adding a right turning lane at the Boston Road westbound approach to 
Route 146. 


Route 146 would have the most growth, followed by Elm Street, Main Street, West Main Street, 
Elmwood Street, Boston Road, and Central Turnpike. Boston Road and Central Turnpike east of 
Route 146 would have more traffic growth than west of Route 146. 


In addition to the growth in trips, the new interchange at Route 146 and Main Street has changed 
the traffic pattern accessing Main Street and McCracken Road. With the completion of the 
Shoppes at Blackstone Valley, traffic using the new interchange will dramatically increase. 
Figures 3-2 and 3-3 show the 2025 forecasted traffic. 


Figures 3-4 and 3-5 show the LOS for each intersection within the study area. When compared 
to the existing conditions (Figures 2-3 and 2-4 in Chapter 2), many of the signalized and 
unsignalized intersections will experience operational changes (Table 3-6). 


During the AM peak period, vehicles turning from developments along the Route 146 
northbound side would experience slightly longer delays waiting for a safe gap, due to the 
increased volumes forecasted along Route 146. The Boston Road intersection would continue to 
operate with an LOS F, while the Elm Street intersection with the Route 146 on/off ramps would 
improve from an LOS F to B, with a new traffic signal planned at the location. The Elmwood 
Street approach to West Main Street will continue to operate with an LOS F, except the 
bottleneck would be shifted south to the West Main Street intersection with the Route 146 on/off 
ramps due to the proposed intersection revisions planned by a developer. The Central Turnpike 
and Main Street interchanges would operate with an LOS C or better. 


During the PM peak period, vehicles turning from developments along the Route 146 
southbound side would experience slightly longer delays waiting for a safe gap, due to increased 
volumes. The Deborah Road intersection would function at an LOS E. The Boston Road 
intersection would worsen from an LOS D to E; however, the Elm Street intersection would 
improve from an LOS F to B. As was the case during the AM peak period, the Elmwood Street 
intersection with West Main Street would have the bottleneck point relocated from the Elmwood 
Street intersection with the Route 146 on/off ramps to the West Main Street intersection with the 
Route 146 on/off ramps. The Central Turnpike and Main Street interchanges with Route 146 
would operate with an LOS D or better. 
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Table 3-6: Level of Service Comparison between ue Condition and zea No Build 
Location Direction Conditions sae or 
tin cam [opm | am | PM 
Rowe 146 @ Rowe 2A | Bow [WA WA [B [Db 


Route 146 @ Millbury Savings | North | C | B | Dd | Cc 
Bank/MassHighway Depot -Souh Bf Be 
Route 146 @ Elm Street ——— 


Westside of Elmwood/West 
Main Street interchange with Westside 
Route 146 
er. [eee ete 
interchange with Route 146 


eee Ee ie 
ee ce a a 
Route 146 @ Central Tumpike | south [BBB 





3.2 CONCLUSION 


This chapter contained the description of the methods used to forecast the future 2025 volumes 
and the resulting future volumes and traffic analysis. As described in detail in Chapter 4, these 
volumes were used to determine the type of alternative improvements necessary to relieve future 
projected traffic congestion. 
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CHAPTER 4 DEVELOPMENT OF ALTERNATIVES 
ALTERNATIVES ANALYSIS 


40 INTRODUCTION 


This chapter introduces a range of alternatives to address the transportation problems identified in 
Chapter 2. These alternatives were chosen based on the feasibility of construction, practical design, 
and improvement to the transportation network. Once developed, the environmental, land use, 
transportation, safety, and cost benefits and impacts will be evaluated and compared with the no-build 
scenario. The no-build scenario represents the transportation network 25 years into the future with no 
transportation improvements other than what is already planned. 


41 DEVELOPMENT OF ALTERNATIVES AND ANALYSIS 
This section contains the alternatives developed and analyzed for each of the following issue areas: 


Route 146 between Route 122A and West Main/Elmwood/Elm Streets (WMEES) 
Route 146 at WMEES interchange. 

Route 146 corridor between WMEES and Boston Road. 

Route 146 at Boston Road. 

Route 146 corridor between Boston Road and Central Turnpike. 


Chapter | contained a list of evaluation criteria developed to assess the benefits and impacts of each 
alternative proposed. Table 4-1 restates those criteria: 


Table 4-1: Evaluation Criteria 


| Criteria | Measure | 


Traffic Congestion level of service, delays, queues 

Safety vehicle crashes, route separation, changes in 
emergency vehicle access, highway weaves, ramp 
geometrics 


Neighborhood Impacts noise, cut-through traffic, aesthetics, neighborhood 
cohesion 


Environmental Impacts air quality, wetlands/well sources, hazardous material 


sites, archaeological/historic sites, parks/open spaces, 


etc. 
parking for customers, truck access 

Total construction cost and timeframe (exclusive of 
Right-of-Way) 
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4.1.1 Route 146 Corridor Between Route 122A and the WMMES interchange 


This section of Route 146 had one issue that affects the safety of the road. Several land uses are 
located along Route 146 with driveways directly accessing Route 146 on both the northbound and 
southbound sides. Recently, MassHighway closed the median opening along this stretch of roadway, 
but right-in and right-out movements still take place along this high-speed roadway. 


ALTERNATIVE DEVELOPMENT 

One alternative (Figure 4-1) was developed to address the safety issue. This alternative includes 
adding a third travel lane along Route 146 between the Route 122A interchange ramps to just north of 
the Massachusetts Highway Department (MassHighway) depot. From that point south, the third lanes 
would exit into two frontage roads running parallel to Route 146. A northbound frontage roadway 
would have curb cuts, allowing access to the existing land uses such as John Deere and Millbury 
Savings Bank. The southbound frontage road would have a curb cut serving the MassHighway depot 
area. Both frontage roads would serve the WMEES interchange, with the speed limit along these roads 
reduced to allow for safe exit and entry to adjacent land uses. The speed limit along Route 146 could 
be increased to 65 MPH, as it would operate as a freeway through this section. Signs indicating where 
the frontage roads lead and Route 146 u-turns would be installed to guide motorists. 


ALTERNATIVE ANALYSIS 

Traffic congestion is not prevalent along this stretch of Route 146, nor is it projected to be an issue 
under the 25-year no-build scenario. According to the Highway Capacity Software (HCS), the 
southbound side would improve from LOS B to A during the AM peak and from LOS C to B during 
the PM peak. The northbound side would improve from LOS C to B during the AM Peak and from 
LOS B to A during the PM Peak (Table 4-2). 


Safety would be improved by separating the local traffic accessing various land uses from through 
traffic. Speed limits along the frontage roads would allow safe turning movements by vehicles 
accessing the land uses. The frontage roads would directly connect with the nearby interchanges 
allowing emergency vehicle access to Route 146 and local intersecting roadways. The three-lane 
weaving area along Route 146 between the Route 122A interchange and the point where the frontage 
roads begin would also provide safe lane transfers. 


This alternative would not cause any neighborhood impacts since residential land uses are not located 
along this stretch of Route 146. With traffic continuing to operate well, cut-through traffic would not 
occur as a result of this alternative. Emergency vehicle access would be unaffected and the aesthetics 
of the road would appear similar to Route 146 north of Route 122A with frontage roads. 


The environmental impacts would include building new roadways through a wellhead protection area 
south of the Route 122A interchange and close to a private well supply east of the roadway. In 
addition, the Blackstone River parallels Route 146 and might be impacted by any widening of Route 
146 on the northbound side. Other environmental impacts such as air quality or open spaces would be 
unaffected. 
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Figure 4-1: Route 146 North Segment 
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Table 4-2: Weaving Analysis - Route 146 North Segment 


Weaving Weaving p As 
Alternative Direction Segment Speed Segment Density ae ars LOS 
Miles per hour Cars/Lane/Mile 


AM PEAK PERIOD 


Alternative 1 NB 60.79 14.51 6427 
SB 63.19 7.67 6011 


PM PEAK PERIOD 


Alternative 1 NB 59.29 10.19 
SB 55.18 16.27 


The businesses would benefit from improved safer access; however, the frontage roads would require 
some strip takings, approximately 30 feet along the southbound side and 10 feet along the northbound 
side. With the construction of new frontage roads, future development could occur along this stretch 
of Route 146, with direct access to the frontage roads. 





The estimated construction cost for this alternative would be approximately $1.3 million, with a long- 
term time frame for design and construction. 


4.1.2 Route 146 at WMEES Interchange 


This interchange has both traffic and safety issues. The existing interchange cannot handle the future 
forecasted volumes, with traffic potentially queuing along the ramps and local streets. The existing 
ramp geometry and acceleration lanes along Route 146 result in a safety issue, as documented in 
Chapter 2. Eight alternatives were developed to address the traffic and safety issues. Each alternative 
is compared with the no-build. 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative (Figure 4-2) would add two traffic signals to the interchange’s west- 
side at the West Main Street and Route 146 on/off ramps and at the Elmwood Street and Route 146 on/ 
off ramps. These new signals would be coordinated with the planned signal on the interchange’s east- 
side at Elm Street and the Route 146 on/off ramps. The lane configurations would follow the proposed 
design done as part of the Shoppes at Blackstone Valley mitigation. In addition, left turn lanes would 
be added along the eastbound approaches for West Main and Elmwood Streets to access the Route 146 
southbound on-ramp. 


Alternative 2: This alternative (Figure 4-3) would consist of a half-diamond on the eastbound side of 
Route 146 and a half-clover on the westbound side of Route 146. Specifically, a realigned Route 146 
northbound off-ramp would connect to Elm Street where Elm Court currently intersects. This new 
ramp would have a left turning lane, a shared through/left turning lane, and a right turning lane. Elm 
Court would be shifted approximately 65 feet to the east. A new Route 146 northbound on-ramp 
would connect with Elm Street directly across from the Route 146 northbound off-ramp, thus avoiding 
a utility right-of-way. The Elm Street westbound approach would have a left turn lane for Elm Court, 
a through lane, and a shared through/right turn lane for Elmwood Street and Route 146 northbound. 
The eastbound approach would have a right turn lane for Elm Court, a left turn lane for Route 146 
northbound, and one through lane for Elm Street. 
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Figure 4-2: Alternative 1, Route 146 at WMEES Interchange 
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On the west-side, a new signalized intersection would be constructed along Elmwood Street, 
approximately 350 feet west of the existing intersection. West Main Street would be relocated to 
intersect at this new intersection and new on/off ramps with a 200-foot radius would connect the new 
intersection with the southbound side of Route 146. The westbound Elmwood Street approach would 
have a right turn lane for Route 146 southbound, a through lane for Elmwood Street, and a left turn 
lane for West Main Street. The eastbound Elmwood Street approach would have a left turn lane for 
Route 146 southbound and a shared right/through lane for West Main and Elmwood Street. The 
northbound West Main Street approach would have a right turn lane for Elmwood Street eastbound 
and a shared through/left turn lane for Route 146 southbound or Elmwood Street westbound. The 
southbound Route 146 off-ramp approach would have a left turn lane for eastbound Elmwood Street 
and a shared through/right turn lane for either westbound Elmwood Street or West Main Street. The 
old alignment for West Main Street would become a local access road serving existing homes. Signs 
guiding motorists through the interchange for Route 146 u-turns and other destinations would be 
installed. 


Alternative 3: This alternative (Figure 4-4) would consist of a full-diamond interchange serving all 
moves. Specifically, the same new intersection on the east-side of the Route 146 would be constructed 
as described in Alternative 2, except the Route 146 northbound off-ramp approach would have one 
left-turning lane and a shared through/right turn lane. Along the west-side of Route 146, Elmwood 
Street would be realigned to intersect with West Main Street approximately 330 feet west of the 
existing intersection. This new signalized intersection would separate vehicle movements between 
West Main and Elmwood Streets and Route 146 access. The eastbound Elmwood Street approach 
would have a right turn lane for westbound West Main Street and a left turn lane for eastbound West 
Main Street. The West Main Street eastbound approach would have a single lane and the westbound 
approach would have a through lane for West Main Street and a right turn lane for Elmwood Street. 


The existing intersection west of Route 146 would be upgraded to a signalized intersection serving 
West Main Street and the Route 146 ramps. A new on-ramp would connect this intersection with 
Route 146 southbound through the southwestern part of the interchange, while the Route 146 off-ramp 
would remain in the same area, with geometric improvements to handle vehicle movements. The 
eastbound West Main Street approach would have a right turn lane for Route 146 southbound and a 
through lane for Elm Street. The westbound West Main Street approach would have a left turn lane for 
Route 146 southbound and a through lane. The southbound Route 146 off-ramp would have a shared 
left turn/through lane for either Elm Street or Route 146 southbound and a right turn lane for West 
Main Street westbound. The old alignment for Elmwood Street would become a local access road 
serving existing homes. Signs guiding motorists through the interchange for Route 146 u-turns and 
other destinations would be installed. 


Alternative 4: This alternative (Figure 4-5) would consist of a full-diamond interchange serving all 
moves as described in Alternative 3; however, West Main Street would be realigned to intersect with 
Elmwood Street approximately 380 feet west of the existing intersection. This new signalized 
intersection would separate vehicle movements between West Main and Elmwood Streets and Route 
146 access. The northbound West Main Street approach would have a one-lane approach for all 
moves. The eastbound Elmwood Street approach would have a single lane for all moves and the 
westbound approach would have a through lane for Elmwood Street and a left turn lane for West Main 
Street. The remaining part of this alternative would be the same as Alternative 3. Signs guiding 
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motorists through the interchange for Route 146 u-turns and other destinations would be installed. 


Alternative 5: This alternative (Figure 4-6) would consist of a full-diamond interchange serving all 
moves. On the west-side, West Main and Elmwood Streets would intersect at their existing location, 
rather than being realigned with a traffic signal. The West Main Street approach would have one lane 
serving all moves. The Elmwood Street approach would have a right turn lane and a through lane. 
The Route 146 off-ramp approach would have a shared left/through lane and a right turn lane. The 
Elm Street approach would have a through lane for Elmwood Street, a through lane for West Main 
Street, and a left turn lane for the Route 146 southbound on-ramp. 


On the east-side, the eastbound Elm Street approach would have a left turn lane for the Route 146 
northbound on-ramp, a through lane, and a right turn lane for Elm Court. The westbound Elm Street 
approach would have a left turn lane for Elm Court, a through lane and a shared through/right turn lane 
for Elm Street westbound or the Route 146 northbound on-ramp. Signs guiding motorists through the 
interchange for Route 146 u-turns and other destinations would be installed. 


Alternative 6: This alternative (Figure 4-7) would be similar to Alternative 5, except the approaches 
would be widened to handle expected traffic growth. On the west-side, the West Main Street approach 
would have a shared through/right turn lane for the Route 146 southbound on-ramp or Elm Street and a 
through lane for Elm Street. The Elmwood Street approach would have a shared through/right turn 
lane for West Main Street, the Route 146 southbound on-ramp, or Elm Street and a through lane for 
Elm Street. The Route 146 southbound off-ramp would have a left turn lane for Elm Street and a 
shared through/right turn lane for Elmwood Street, West Main Street, or the Route 146 southbound on- 
ramp. The Elm Street approach would have a through lane for Elmwood Street, a through lane for 
West Main Street, and a left turn lane for the Route 146 southbound on-ramp. 


On the east-side, the eastbound Elm Street approach would have a left turn lane for the Route 146 
northbound on-ramp, two through lanes for Elm Street, and a right turn lane for Elm Court. The 
westbound Elm Street approach would have a left turn lane for Elm Court, a through lane for Elm 
Street, and a shared through/right turn lane for Elm Street or the Route 146 northbound on-ramp. The 
Route 146 off-ramp would have two left turn lanes for Elm Street westbound and a shared through/ 
right turn lane for the Route 146 northbound on-ramp, Elm Street eastbound, or Elm Court. Signs 
guiding motorists through the interchange for Route 146 u-turns and other destinations would be 
installed. 


Alternative 7: This alternative (Figure 4-8) would revise the interchange’s west-side by constructing 
a roundabout within the existing right-of-way connecting West Main Street, Elmwood Street, Elm 
Street, and the Route 146 on/off ramps. There would be a single lane for each entering and exiting 
lane and the roundabout would have a single lane. The east-side intersection would have a right turn 
lane added to the Elm Street eastbound approach. All other approaches would be the same as 
Alternative |. The northbound and southbound Route 146 on-ramps would have 700-foot acceleration 
lanes, which would add an additional lane on both sides of the Route 146 bridge crossing Elm Street. 
The northbound and southbound Route 146 off-ramps would have 250-foot deceleration lanes. Signs 
guiding motorists through the interchange for Route 146 u-turns and other destinations would be 
installed. 
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Alternative 8: This alternative (Figure 4-9) would be similar to Alternative 7, except the roundabout 
would be constructed with the center aligned with the Route 146 on/off ramps. West Main Street, 
Elmwood Street, and Elm Street would intersect with the roundabout at approximate equal spacing. An 
additional lane would be added to eastbound Elm Street between the roundabout, through the east-side 
intersection, and ending 250 feet past the intersection to allow vehicles to merge into a single lane. All 
other ramp configurations would be the same as described in Alternative 7. Signs guiding motorists 
through the interchange for Route 146 u-turns and other destinations would be installed. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative improves the traffic and safety conditions. According to the traffic 
analysis software package (SYNCHRO), the traffic conditions would improve from LOS F to C on the 
west-side during both peak periods and would maintain the current LOS on the east-side (Table 4-3). 
At the 95% queue level, this alternative would produce major queues along Elmwood, West Main, and 
Elm Streets using the 2025 forecasted traffic volumes. According to the HCS, the merges and diverges 
between the ramps and Route 146 would continue to operate with the current LOS as the no-build 
(Figures 3-4 and 3-5). With the addition of traffic signals at all three of the intersections, the safety 
conditions would be improved, both by controlling traffic flow and by clearly indicating how to 
navigate the intersections. However, the vehicle storage space along the Elmwood Street/Route 146 
off-ramp approach would continue to make truck movements difficult. 


Table 4-3: Intersection Analysis - WMEES Interchange, Alternative 1 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue eee 
(left/thru/right) | Seconds _| Delay | ss Vehicles 


AM PEAK eo 


Elm at Route L/R 52.3/39.5 = 
146 NB ramps _ LTR 295 
T/R 19.0/4.8 an i 1 
L/T 48. a 0 nt a 
Elmwood at LR 
12. 9 = 29 
Elmwood at 36.8 
Route 146 SB = aR 32.8 
ramps EB L/R 4.8/52.9 Y 
WB TR 2.7 
‘ 1 


PM PEAK eo 
Elm at Route NB L/R 22.4/22.9 a 
146 NB ramps gt LTR 34.3 
T/R 11.2/6 
L/T 


Elmwood at LR 
West Main = - 
().0/0.0 


Elmwood at 

Route 146 SB oe 

ramps = L/R 
WB TR 





The safety conditions along the ramps accessing Route 146 would not be improved. Pedestrian access 
would be improved with additional signals providing safe crossing areas. 
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The neighborhood impacts would be small, with some strip land takings to accommodate turning lanes 
along Elmwood and West Main Streets. Aesthetically, a new set of traffic signals would be visible on 
the west-side of the interchange. The traffic would continue to travel the same corridors, not affecting 
noise. Emergency vehicle access would not change, with continued minimal vehicle storage areas on 
the west-side of Route 146. 


Environmental impacts would be minimal with all transportation improvements occurring within the 
existing pavement area. Air quality and open spaces would be minimally impacted. Business 
considerations would be improved with a better operating interchange, providing access to downtown 
Millbury. Trucks would still have some difficulty maneuvering through the west-side intersections. 


The estimated construction cost would be approximately $995,500, with a short-term time frame for 
design and construction. 


Alternative 2: This alternative upgrades the interchange to match the new Route 146/Route 122A 
interchange, dramatically improving the traffic and safety conditions. According to SYNCHRO, the 
traffic conditions would improve from LOS F to C on the west-side during both peak periods and 
would maintain the same LOS on the east-side (Table 4-5). At the 95% queue level, this alternative 
would function well using the 2025 forecasted traffic volumes. According to the HCS, the LOS for the 
southbound on-ramp merging with Route 146 and the northbound off-ramp diverging from Route 146 
would remain the same as the no-build (LOS C or better) (Table 4-4). The interchange would be 
simplified into two intersections, serving all moves between the local streets and Route 146. 


Table 4-4: Ramp Merge Analysis - Route 146 WMEES Southside Interchange, Alternatives 2-6 


Flow Rate Density 
Direction LOS 
Cars/Mile/Lane 








AM PEAK PERIOD 
-Route 1468B__| Oncramp_{ _1233_{ _15.5 __} _B__ 
Route 146 NB Off-ramp 2262 21.0 
PM PEAK PERIOD 
B 


The safety conditions would be dramatically improved with high-speed designed on- and off-ramps 
from Route 146 serving Elmwood, Elm, and West Main Streets through new intersections. The sight 
lines along the local streets would be improved with both new intersections pushed farther away from 
the Route 146 overpass. Pedestrian access would be improved with signalized intersections providing 
for safe crossing areas. Emergency vehicle movements would be improved with a simpler interchange 
design and access to all existing parcels. 


The neighborhood impacts would be substantial with West Main Street relocated to intersect with the 


new realigned Route 146 ramps, affecting at least four parcels. Elmwood Street would be widened to 
accommodate vehicle storage lanes, which would require some strip takings from a few more parcels. 
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Table 4-5: Intersection Analysis - WMEES Interchange, Alternative 2 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue Length 
(left/thru/right) | Seconds | Delay 


AM PEAK PERIOD 


Elm at Route L/LT/TR 37.6/37.6/52.4 | D/D/D 1/1/1 

146 NB ramps LTR 36.9 1 
L/T/R 34.7/17.4/8.1 : 3/10/1 
L/T/TR 42/21.7/21.7 1/6/6 

25.9/5 C/A 












Elmwood at 


Route 146 SB SB LT/R 51.6/10.3 D/B 
ramps EB L/TR 10.9/23.8 B/C 16.4 
WB L/T/R 17.6/26.9/3.2. | B/C/A 1/5/1 
PM PEAK PERIOD 





Elm at Route L/LT/TR 29.8/29.8/31.5 C 
146 NB ramps LTR 34.6 
L/T/R 33.7/28/12.4 25.8 
L/T/TR 34.7/22.4/22.4 


Elmwood at 43.1/2.7 C 

Route 146 SB 39.3/28.2 

ramps 12.8/31.5 27.0 
25.5/17.2/3 





On the east-side, the Route 146 off-ramp would take some property from Elm Court. The remaining 
piece of West Main Street would be an improvement for the affected residents, as the road would 
function as a local street serving only those homes. The new aligned West Main Street would redirect 
the noise to a new corridor and the new Route 146 southbound ramps would relocate where the vehicle 
noise originated. Aesthetically, parts of the alternative would introduce a new intersection and road 
where one does not exist, but a counter-balancing impact would be the removal of an existing 
intersection in favor of more open space. With the improvement of the interchange, Gould Street 
would probably not be used as a cut-through route. 


The environmental impacts would be substantial, as the realigned Route 146 southbound ramps would 
travel through a wetland area. The Route 146 northbound on-ramp would come close to or possibly 
affect a wetland, depending on the actual placement of the ramp. There would be a need to add fill for 
the Route 146 northbound off-ramp approach to Elm Street to provide a gradual sloping roadbed. Air 
quality should be improved with less traffic congestion, while open space and other environmental 
impacts would be minimally affected. 


The business considerations would benefit from improved interchange access to Route 146 from all 
three approaches. Trucking movements would be safer and easier to navigate through this interchange 
as well. Access to existing or future development sites would be unaffected. 


The estimated construction cost would be approximately $16.7 million, with a long-term time frame 
for design and construction. 


Alternative 3: This alternative relocates the West Main Street and Elmwood intersection away from 
Route 146, to separate the moves, which would improve the traffic and safety conditions. According 
to SYNCHRO, the traffic conditions would improve from LOS F to D or better on the west-side during 
both peak periods and would maintain the same LOS on the east-side (Table 4-6). The LOS for the 
southbound on-ramp merging with Route 146 and northbound off-ramp diverging with Route 146 
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would remain the same as the no-build (an LOS C or better) (Table 4-4). At the 95% queue level, this 
alternative would produce major queues along West Main and Elm Streets using the 2025 forecasted 
traffic volumes. The interchange would serve a combined Elmwood and West Main Street, 
simplifying the number of moves at the Route 146 ramps. 


The safety conditions would be improved with high-speed on- and off-ramps from Route 146 serving 
Elmwood, Elm, and West Main Streets through new intersections. The sight lines along the local 
streets would be moderately improved with the east-side intersection pushed farther away from the 
Route 146 overpass. Pedestrian access would be improved with signalized intersections providing for 
safe crossing areas. Emergency vehicle access would be improved with a better designed interchange 
with access to all parcels. 


Table 4-6: Intersection Analysis - WMEES PES Titerenanee: Alternative 3 
Intersection Direction | Lane Grouping | Delay LOS Overall LOS/ 50% Queue Length 
(left/thru/right) Delay 


AM PEAK PERIOD 
Elm at Route 50.9/39.1 D 5/2 
146 NB ramps Sar 48.7 1 
EB 50.4/26.7/11.4 | D/C/B 39.3 4/13/1 


WB 49/49.7/12.4 1/16/1 


Elmwood at SB L/TR 77.5/60.9 E/E D 3/2 
Route 146 SB EB T/R 47.3/8.6 D/A 29/1 
ramps a L/T 76.1/4.1 E/A 37.5 8/4 


Elmwood at L/R 16.8/7.3 B/A A 3/1 
West Main LT 11.1 B 5 
T/R 8.3/1.1 A/A 9.1 1/1 


PM PEAK ae 


Elm at Route 54.3/54.6 
146 NB ramps ca 63.6 
EB 50.8/3.0/3.0 ar 
WB 74.7/40.8/6.9 | E/D/A 
Elmwood at SB L/TR 48.4/0 D/A 
Route 146 SB EB T/R 31.8/10 C/A 
ramps WB L/T 69.6/4.4 E/A = 6 


Elmwood at SB L/R 16.4/7.5 B/A A/\ 
West Main EB LT 9.3 A 4 
WB T/R 14.1/1.2 B/A 10.8 7/1 





The neighborhood impacts would be extensive with Elmwood Street relocated to intersect with West 
Main Street west of the Route 146 ramps, creating a new road corridor where one does not exist, 
impacting at least two parcels. West Main Street would include some strip takings to accommodate 
vehicle storage lanes. In addition, the new Route 146 on-ramp would significantly impact the homes 
south of West Main Street, impacting at least six parcels by requiring some property and structure 
takings. On the east-side, the Route 146 off-ramp would require some strip takings along Elm Court. 


The remaining piece of Elmwood Street would be an improvement for the residents, as the road would 
function as a local street serving only the abutters. The new aligned Elmwood Street would redirect 
the noise to a new corridor and the new Route 146 southbound on-ramp would relocate where the 
vehicle noise originated. Aesthetically, a new signalized intersection and new road would be 
introduced where one does not exist. Part of the existing Elmwood Street intersection with Route 146 
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would become open space. With the improvement of the interchange, Gould Street would probably 
not be used as a cut-through route. 


The environmental impacts would be light to moderate, as the realigned Route 146 ramps would be 
located close to their existing alignment. The ramps serving the northbound side of the interchange 
would skirt the edge of a wetland or possibly impact the wetland area depending on the final ramp 
layout. The new ramps on the southbound side of the interchange would pass through existing 
developed land. There would be a need to add fill for the Route 146 northbound off-ramp approach to 
Elm Street to provide a gradually sloping road bed. Air quality should be improved with a better 
operating interchange. Careful attention would need to be paid to avoiding the park next to the new 
Route 146 southbound on-ramp. 


The business considerations would benefit from improved interchange access to Route 146 from all 
approaches. Truck movements would be safer and easier to navigate through this interchange as well. 
Access to existing and future development sites should not be impacted by this alternative. 


The estimated construction cost would be approximately $8.5 million, with a long-term time frame for 
design and construction. 


Alternative 4: As was the case in Alternative 3, this alternative relocates the West Main Street and 
Elmwood intersection away from Route 146, to separate the moves, which would improve the traffic 
and safety conditions. According to SYNCHRO, the traffic conditions would improve from LOS F to 
D or better on the west-side during both peak periods and would maintain the same LOS on the east- 
side (Table 4-7). According to the HCS, the LOS for the southbound on-ramp merging with Route 146 
and northbound off-ramp diverging with Route 146 would remain the same as the no-build (an LOS C 
or better) (Table 4-4). At the 95% queue level, this alternative would produce major queues along 
West Main and Elm Streets using the 2025 forecasted traffic volumes. The interchange would serve a 
combined Elmwood and West Main Street, simplifying the number of moves at the Route 146 ramps. 


The safety conditions would be improved with high-speed on- and off-ramps from Route 146 serving 
Elmwood, Elm, and West Main Streets through new intersections. The sight lines along the local 
streets would be moderately improved with the east-side intersection pushed farther away from the 
Route 146 overpass. Pedestrian access would be improved with signalized intersections providing for 
safe crossing areas. Emergency vehicle access would be improved with a better designed interchange 
with access to all parcels. 


The neighborhood impacts would be extensive with West Main Street relocated to intersect with 
Elmwood Street west of the Route 146 ramps, creating a new road corridor where one does not exist. 
This would impact at least three parcels. Elmwood Street would have additional vehicle storage lanes 
requiring strip takings as well. In addition, the new Route 146 on-ramp would significantly impact the 
homes south of West Main Street, impacting at least six parcels by requiring some property and 
structure takings. On the east-side, the Route 146 off-ramp would require some strip takings along 
Elm Court. The remaining piece of West Main Street would be an improvement for the residents, as 
the road would function as a local street serving only the abutters. The new aligned West Main Street 
would redirect the noise to a new corridor and the new Route 146 southbound on-ramp would relocate 
where the vehicle noise originated. Aesthetically, a new signalized intersection and road would be 
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introduced where one does not exist. Part of the existing West Main Street intersection with Route 146 
would become open space. With the improvement of the interchange, Gould Street would probably 
not be used as a cut-through route. 


Table 4-7: Intersection Analysis - WMEES Interchange, Alternative 4 


Intersection Direction | Lane Grouping Delay LOS Overall LOS/ 50% Queue Length 


Elm at Route 
146 NB ramps 


Elmwood at NB 
West Main EB 
WB 


Elmwood at SB 
Route 146 SB EB 
ramps WB 


Elm at Route 
146 NB ramps 


(left/thru/right) 


Delay 


AM PEAK PERIOD 
41.1/34 A/2 
54.4 2 
54.4/21.3/9.4 4/12/1 
a 5 = 


LR 

TR : i 

L/T 8.6/0 ok re 2 : 1 
LT/R 54/0 2/1 
T/R 46.2/11.8 23/1 
L/R 53.8/5.5 aa 6/5 


PM PEAK as 





54/54.3 
58.7 
50.1/5.8/5.4 Sik 
Se an 3 ae 
Elmwood at NB LR 
West Main EB TR 
WB L/T 10.6/0 ni “ Z i 





Elmwood at SB LT/R 46/0 a 
Route 146 SB EB T/R 26.7/14 ey ] 
ramps WB L/R 57.6/33 ne 30.1 7/32 


The environmental impacts would be light to moderate, as the realigned Route 146 ramps would be 
located close to their existing alignment. The ramps serving the northbound side of the interchange 
would skirt the edge of a wetland and might impact the wetland area depending on the final ramp 
layout. The new ramps on the southbound side of the interchange would pass through existing 
developed land. There would be a need to add fill for the Route 146 northbound off-ramp approach to 
Elm Street to provide a gradually sloping road bed. Air quality should be improved with a better 
operating interchange. Careful attention would need to be paid to avoiding the park next to the new 
Route 146 southbound on-ramp. 


The business considerations would benefit from improved interchange access to Route 146 from all 
approaches. Truck movements would be safer and easier to navigate through this interchange as well. 
Access to existing and future development sites would be unaffected. 


The estimated construction cost would be approximately $8.5 million, with a long-term time frame for 
design and construction. 


Alternative 5: This alternative creates a five-way intersection at the existing intersection on the west- 
side of Route 146. According to SYNCHRO, the traffic conditions would improve from LOS F to E or 
better on the west-side during both peak periods and would maintain the same LOS on the east-side 
(Table 4-8). According to the HCS, the LOS for the southbound on-ramp merging with Route 146 and 
northbound off-ramp diverging with Route 146 would remain the same as the no-build (an LOS C or 
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better) (Table 4-4). The newly created intersection would create some traffic queues, caused by three 
different approaches (Elmwood, West Main, and Route 146 southbound off-ramp) all feeding into Elm 
Street. In addition, at the 95% queue level, this alternative would produce major queues along West 
Main and Elmwood Streets using the 2025 forecasted traffic volumes. 


The safety conditions would be improved with high-speed on- and off-ramps from Route 146 serving 
Elmwood, Elm, and West Main Streets through new intersections. The sight lines along the local 
streets would be moderately improved with the east-side intersection pushed farther away from the 
Route 146 overpass. Designing a five-way intersection on the west-side could, however, cause driver 
confusion. Pedestrian access would be improved with the addition new traffic signals, providing a safe 
location to cross. Emergency vehicle access would not be improved with traffic queues potentially 
causing delays, although access to all parcels would still be available. 


Table 4-8: Intersection Analysis - WMEES Interchange, Alternative 5 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue nee 
(left/thru/right) | Seconds _ Delay | Vehicles 


AM PEAK SG 


Elm at Route 39.7/53.1 2/2 
146 NB ramps 43.5 1 
33.4/23.5/10.2 ace 3/10/1 
45/22.1 D/C 


Elmwood-West 74.7/37.6 
Main at Route 83.1/48.4 
146 ramps 76.8 


78.5/28.9/14.4 ae 
PM PEAK Tr 
Elm at Route 39/52 
146 NB ramps 38.6 
48.2/25/11.4 
41.1/18.5 

Elmwood-West 56.6/35/5 
Main at Route 73.7/41.2 
146 ramps 51.6 

57.1/52.4/13.3 6/15/5 





The neighborhood impacts would be substantial with a new Route 146 on-ramp affecting the homes 
south of West Main Street, impacting at least six parcels by requiring some property and structure 
takings. Some strip takings would be required along Elmwood Street to accommodate vehicle storage 
lanes. On the east-side, the Route 146 off-ramp would require some strip takings along Elm Court. 
The new Route 146 southbound on-ramp would relocate where vehicle noise originated. Aesthetically, 
the existing west-side intersection would be enlarged, creating a bigger expanse of pavement with all 
traffic centered on one intersection. With this alternative, Gould Street might continue to be used as a 
cut-through route to avoid traffic queues along either West Main Street or Elmwood Street. 


The environmental impacts would be light to moderate, as the realigned Route 146 ramps would be 
located close to their existing alignment. The ramps serving the northbound side of the interchange 
would skirt the edge of a wetland and might impact the wetland area depending on the final ramp 
layout. The new ramps on the southbound side of the interchange would pass through existing 
developed land. There would be a need to add fill for the Route 146 northbound off-ramp approach to 
Elm Street to provide a gradually sloping roadbed. Air quality would not be improved with the 
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intersection continuing to fail. Careful attention would need to be paid to avoiding the park next to the 
new Route 146 southbound on-ramp. 


The business considerations would not benefit, as the intersection would have a poor operation, 
delaying the delivery of goods and preventing access to downtown Millbury. In addition, an existing 
commercial parcel would need to be taken (auto repair station). On the other hand, truck movements 
would be safer and easier to navigate through this interchange. Access to existing and future 
development sites would be unaffected by this alternative. 


The estimated construction cost would be approximately $7.9 million, with a long-term time frame for 
design and construction. 


Alternative 6: This alternative expands on Alternative 5, creating a five-way intersection at the 
existing intersection on the west-side of Route 146 with more lane storage. According to SYNCHRO, 
the traffic conditions would improve from LOS F to D or better on the west-side during both peak 
periods and would maintain the same LOS on the east-side (Table 4-9). At the 95% queue level, this 
alternative would function well using the 2025 forecasted traffic volumes. According to the HCS, the 
LOS for the southbound on-ramp merging with Route 146 and the northbound off-ramp diverging 
from Route 146 would remain the same as the no-build (an LOS C or better) (Table 4-4). The newly 
created intersection would handle the traffic flows at both intersections. The additional lanes would 
allow two lanes to carry traffic from West Main Street, Elmwood Street, and the Route 146 
southbound off-ramp to Elm Street and vice-versa. 


Table 4-9: Intersection Analysis - WMEES eS Toren: Alternative 6 
Intersection Direction | Lane Grouping | ‘Delay LOS Overall LOS/ 50% Queue Length 
(left/thru/right) Delay 


AM PEAK aos 


Elm at Route 38.5/49.8 rf 
146 NB ramps 39.8 

52.3/6.5/6.8 Bh ai 

39/30 D/C 1/6 


Elmwood-West 50.8/22.9 is 2/1 
Main at Route 47.5/37.6 - 1 


146 ramps 37.4 


42.4/24.3/20.9 oe Fie 
PM PEAK a 


Elm at Route 39/52 ss 1 
146 NB ramps 42.4 
48.2/11.3/12.2 te ve 
39.9/19.6 D/B 1/7 


Elmwood-West : : 3/4 

Main at Route : ; 4/1 

146 ramps : 4 
5/11/5 





The safety conditions would be improved with high-speed on- and off-ramps from Route 146 serving 
Elmwood, Elm, and West Main Streets through new intersections. The sight lines along the local 
streets would be moderately improved with the east-side intersection pushed farther away from the 
Route 146 overpass. The five-way intersection with multilane approaches on the west-side could 
cause driver confusion. ‘Traffic signals would include pedestrian phases; however, the expanse of 
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pavement might intimidate a pedestrian. Emergency vehicle access would be improved with a better 
designed interchange with access to all parcels. 


The neighborhood impacts would be substantial with a new Route 146 on-ramp affecting the homes 
south of West Main Street, impacting at least six parcels by requiring some property and structure 
takings. On the east-side, the Route 146 off-ramp would require some strip takings along Elm Court. 
The new Route 146 southbound on-ramp would relocate where vehicle noise originated. Aesthetically, 
the west-side intersection would be much larger, creating a large expanse of pavement, with some strip 
property takings along both West Main Street and Elmwood Street. With this alternative, Gould Street 
would probably not be used as a cut-through route. 


The environmental impacts would be light to moderate, as the realigned Route 146 ramps would be 
located close to their existing alignment. The ramps serving the northbound side of the interchange 
would skirt the edge of a wetland and might impact the wetland area depending on the final ramp 
layout. The new ramps on the southbound side of the interchange would pass through existing 
developed land. There would be a need to add fill for the Route 146 northbound off-ramp approach to 
Elm Street to provide a gradually sloping road bed. Air quality would be improved with the 
intersection operation improved. Careful attention would need to be paid to avoiding the park next to 
the new Route 146 southbound on-ramp. 


The business considerations would benefit from improved interchange access to Route 146 from all 
approaches. Trucking movements would be safer and easier to navigate through this interchange, with 
plenty of room to make turns. Access to existing and future development sites would not be affected. 
The auto repair station would need to be taken to accommodate the new five-legged intersection. 


The estimated construction cost would be approximately $8.7 million, with a long-term time frame for 
design and construction. 


Alternative 7: This alternative expands on Alternative 1, by creating a roundabout in place of three 
separate by closely spaced intersections on the west-side of Route 146 and more lane storage on the 
east-side. According to SYNCHRO, the traffic conditions would maintain the same LOS on the east- 
side (Table 4-10). At the 95% queue level, this alternative would produce major queues along West 
Main Street and the Route 146 southbound off-ramp using the 2025 forecasted traffic volumes. 
According to SIDRA (MassHighway's roundabout analysis software), the roundabout would operate at 
LOS B or better for both peak periods. However, SIDRA does not take into account the proximity of 
the east-side intersection to the roundabout. According to SimTraffic, the SYNCHRO simulation 
software, the spacing between the roundabout and the intersection on the east-side might cause 
problems with eastbound traffic queuing into the roundabout during the peak periods. According to 
the HCS, the LOS for the on-ramps merging with Route 146 and off-ramps diverging from Route 146 
would remain the same as the no-build (an LOS C or better) (Table 4-11). The roundabout would 
provide an intersection with continuous flows from all directions, providing minimal queues and 
delays. 


The safety conditions would be improved with high-speed off-ramps. The on-ramps would still remain 


tight, but the 700-foot acceleration lanes should provide ample distance for vehicles to accelerate and 
merge with Route 146 traffic. The sight lines along the local streets would remain the same with the 
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east-side intersection remaining in the same place. The roundabout would provide an orderly 
procession of vehicles and would require some education on the correct use with proper signs installed. 
The speed of vehicles would be reduced with a roundabout, thus reducing potential crashes caused by 
speeding vehicles. Pedestrians would have access around the roundabout with raised crosswalks and 
proper signs indicating where to cross. Emergency vehicle access would be improved with a better 
designed interchange and access to all parcels. 


Table 4-10: Intersection Analysis - WMEES Interchange, Alternative 7 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue Length 
(left/thru/right) | Seconds _ Delay 


AM PEAK PERIOD 


Elm at Route 
146 NB ramps 


East-side All 
Roundabout Vehicle 
Moves 


Elm at Route 30.1/30.9 
146 NB ramps 36.9 
31.8/8.3 


East-side All 
Roundabout Vehicle 
Moves 





Table 4-11: Ramp Merge Analysis - Route 146 WMEES Interchange, Alternatives 7-8 


Flow Rate Density 
Direction LOS 
Cars/Mile/Lane 


AM PEAK PERIOD 


Route 146 Off-ramp 1221 125 
Southbound On-ramp 1233 13.0 


Northbound On-ramp 2262 21 0 

PM PEAK PERIOD 
Southbound On-ramp 2273 21.0 C 
Northbound On-ramp 1493 14.5 





The neighborhood impacts would be minimal with the improvements remaining within the existing 
right-of-way. The roundabout would require all vehicles to slow as they enter, which would at least 
equal, if not improve, the existing noise levels. Aesthetically, the west-side intersection would include 
more open space along the edges of the roundabout, with potential landscaping to enhance the 
roundabout. With this alternative, Gould Street might be used as a cut-through route, if West Main 
Street queues as seen in the SimTraffic simulation. 


Office of Transportation Planning Page 4-24 December 2005 


Route 146 Transportation Study 


Environmental impacts would be minimal with all transportation improvements occurring within the 
existing pavement area. Air quality and open spaces would be minimally impacted. 


Business considerations would be improved with a better operating interchange, providing access to 
downtown Millbury. Trucks would be able to navigate the 70-foot diameter roundabout much easier 
than the existing layout. Access to existing and future development sites would not be affected. 


The estimated construction cost would be approximately $4.37 million, with a medium-term time 
frame for design and construction. 


Alternative 8: This alternative is the same as Alternative 7, except the roundabout location was 
moved further to the west and an additional eastbound lane added to Elm Street. According to 
SYNCHRO, the traffic conditions would maintain the same LOS on the east-side (Table 4-12). At the 
95% queue level, this alternative would function well using the 2025 forecasted traffic volumes. 
According to SIDRA, the roundabout would operate at LOS B or better for both peak periods. 
However, SIDRA does not take into account the proximity of the east-side intersection to the 
roundabout. According to SimTraffic, the SYNCHRO simulation software, the roundabout in 
conjunction with the east-side intersection would operate well. According to the HCS, the LOS for the 
on-ramps merging with Route 146 and off-ramps diverging from Route 146 would remain the same as 
the no-build (an LOS C or better) (Table 4-11). The roundabout would provide an intersection with 
continuous flows from all directions, providing minimal queues and delays. The additional eastbound 
lane along Elm Street would handle the traffic demand exiting the roundabout and heading east to the 
Route 146 on-ramp or Elm Street into downtown Millbury. 


Table 4- 12: Intersection Analysis - WMEES Rito Unteremanee: Alternative 8 


(left/thru/right) Delay 
AM PEAK PERIOD 

Elm at Route 30.1/27.1 
146 NB ramps Bad, 

22/4227 

11.0/18.7 
East-side All 
Roundabout Vehicle 

Moves 


Elm at Route 31.3/34.8 
146 NB ramps 38.3 
11.9/11.9 


East-side All 
Roundabout Vehicle 
Moves 





The safety conditions would be improved with high-speed off-ramps. The on-ramps would still remain 
tight, but the 700-foot acceleration lanes should provide ample distance for vehicles to accelerate and 
merge with Route 146 traffic. The sight lines along the local streets would remain the same with the 
east-side intersection remaining in the same place. The roundabout would provide an orderly 
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procession of vehicles and would require some education on the correct use with proper signs installed. 
The speed of vehicles would be reduced with a roundabout, thus reducing potential crashes caused by 
speeding vehicles. Pedestrians would have access around the roundabout with raised crosswalks and 
proper signs indicating where to cross. Emergency vehicle access would be improved with a better 
designed interchange and access to all parcels. 


The neighborhood impacts would be minimal with no residential strip takings. The roundabout would 
require all vehicles to slow as they enter, which would at least equal, if not improve, the existing noise 
levels. The additional lane along Elm Street eastbound would require the widening of the bridge 
approach, which parallels Elm Court. This would narrow the distance between Elm Street and Elm 
Court. Aesthetically, the west-side intersection would include more open space along the edges of the 
roundabout, with potential landscaping to enhance the roundabout. The east-side would have an 
expanded concrete structure built in front of the Elm Court residences. The first residential property to 
the west of the roundabout would have a direct frontage on the roundabout, as the auto repair business 
would be removed. With this alternative, Gould Street would probably not be used as a cut-through 
route. 


Environmental impacts would be minimal with all transportation improvements occurring within the 
existing pavement area and along one developed property. Aur quality and open spaces would be 
minimally impacted. 


Business considerations would be improved with a better operating interchange, providing access to 
downtown Millbury. One property, an auto repair business, would be taken to accommodate the space 
needed to position the roundabout square with the Route 146 on/off ramps. Trucks would be able to 
navigate the 70-foot diameter roundabout much easier than the existing layout. Access to existing and 
future development sites would not be affected. 


The estimated construction cost would be approximately $4.5 million, with a medium-term time frame 
for design and construction. 


4.1.3 Route 146 Between the WMEES Interchange and Boston Road 


ALTERNATIVE DEVELOPMENT 

One alternative (Figures 4-10, 4-11, and 4-12) was developed to provide a limited access highway 
while continuing to access the land use along Route 146. This alternative includes continuing two 
frontage roads running parallel to Route 146. Both frontage roads would have curb cuts, allowing 
access to the existing land uses such as the car dealers, Honey Dew Donuts, and residential properties. 
The frontage roads would serve the WMEES interchange and Boston Road, with the speed limit along 
these frontage roads reduced to allow for safe exit and entry to adjacent land uses. The speed limit 
along Route 146 could be increased to 65 MPH, as it would operate as a freeway through this section. 
Signs guiding motorists between the frontage roads and Route 146 to access the WMEES interchange, 
Boston Road, u-turns, and other destinations would be installed. 
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Figure 4-10: Alternative 1, Route 146 Middle Section (Sycamore Street to Herrick Lane) 
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Figure 4-11: Alternative 1, Route 146 Middle Section (Deborah Drive to Colonial Road) 
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Fig pure € 4- 12: Alternative 1, out 146 Middle Section (Drive-1 a! Theater a 
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ALTERNATIVE ANALYSIS 

Traffic congestion is not prevalent along this stretch of Route 146, nor is it projected to be an issue 
under the 25-year no-build scenario. According to the HCS, the southbound side would remain at LOS 
B during the morning and LOS C during the evening rush hour. The northbound side would also 
remain the same with LOS C during the AM peak period and LOS B during the PM Peak period 
(Table 4-13). 


Table 4-13: Mainline Analysis - Route 146 Middle Segment 


Flow Rate Density 
Alternative Direction LOS 
Cars/Mile/Lane 


AM PEAK PERIOD 


NO Build NB 1378 Zouk 
SB 765 13.9 


Alternative 1 NB 1326 18.9 

Memavet [oss | es | tte To 
PM PEAK PERIOD 

No Build NB 871 15.8 B 

heme ss | ta || 

Alternative 1 NB 871 12.4 

Memaet [oss | ts | ts 





Safety would be greatly improved by separating the local traffic accessing various land uses from the 
Route 146 through traffic. Speed limits along the frontage roads would allow safe turning movements 
by vehicles accessing the land uses. The frontage roads would directly connect with the nearby 
interchanges allowing emergency vehicle access to Route 146 and local intersecting roadways. 
Highway weaves would not be an issue with at least a one-mile gap between slip ramps between Route 
146 and the frontage roads. 


This alternative would have some neighborhood impacts, as strips of land would need to be taken to 
allow for the frontage roads. With traffic continuing to operate well, cut-through traffic would not 
occur. Aesthetically, this section would look similar to Route 146 north of Route 122A with frontage 
roads running alongside the mainline. 


Business considerations would be both positively and negatively impacted. As a benefit, truck access 
would be improved and a perception of safer access by customers would occur. On the negative side, 
some strips of land from businesses along this stretch of Route 146 would be taken and the creation of 
frontage roads would require customers to exit Route 146 to access the businesses. Access to existing 
and future development sites would be altered with the frontage roads providing all the access points. 


The estimated construction cost would be approximately $3.4 million, with a long-term time frame for 
design and construction. 


4.1.4 Route 146 at Boston Road 


As is the case for the WMEES interchange, this intersection has both traffic and safety issues. The 
existing intersection cannot handle the future forecasted volumes, with traffic potentially queuing 
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along Route 146 and Boston Road. Seven alternatives were developed to address the traffic and safety 
issues. Each alternative is compared with the no-build. 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative (Figure 4-13) would add a third travel lane in both directions between 
Marble Road and Pleasant Valley Road to increase the intersection throughput. In addition, the left 
turn lane along Route 146 south would be increased to 225 feet to handle the demand for left and u- 
turning vehicles. The Boston Road approaches would have 100-foot left turn lanes. The traffic signal 
would be adjusted to handle the new configurations. The signal timing would be programmed with a 
split phase for Boston Road and protected lefts for Route 146. 


Alternative 2: This alternative (Figure 4-14) would convert the existing intersection into a grade- 
separated full-diamond interchange, similar to the Central Turnpike interchange. Access between 
Boston Road and Route 146 would be provided by ramps connecting Boston Road to Route 146 via 
Route 146 frontage roads. Two new intersections would be constructed to connect the Route 146 
frontage roads to Boston Road. The west-side intersection would have a two-lane approach from the 
Route 146 southbound frontage road, a right turn and through lane from the Boston Road eastbound 
approach, and a left turn lane and through lane from the Boston Road westbound approach. A new 
traffic signal would be programmed to provide a protected left turn from Boston Road westbound to 
the Route 146 southbound frontage road. ‘The east-side intersection would have a two-lane approach 
from the Route 146 northbound frontage road, a right turn and through lane from the Boston Road 
westbound approach, and a left turn lane and through lane from the Boston Road eastbound approach. 
A new traffic signal would be programmed to provide a protected left turn from Boston Road 
eastbound to the Route 146 northbound frontage road. Signs guiding motorists through the Boston 
Road interchange, through Route 146 u-turns, and to other destinations would be installed. 


Alternative 3: This alternative (Figure 4-15) would convert the existing intersection into a grade- 
separated half-diamond interchange. Access between Boston Road and Route 146 would be provided 
by ramps connecting Boston Road to the Route 146 frontage roads. In the northwest quadrant, two 
ramps would provide access between Route 146 southbound and Boston Road. A signalized 
intersection would connect the ramps with Boston Road. The intersection would have a two-lane 
approach from the Route 146 southbound off-ramp, a left turn and shared through/right turn lane from 
the Boston Road eastbound approach, a shared left/through/right turn lane from the shopping center 
driveway, and a left turn, through, and right turn lane from the Boston Road westbound approach. On 
the east-side, the Route 146 frontage roads would intersect with Boston Road at a new signalized 
intersection. The intersection would have a two-lane approach from the Route 146 northbound 
frontage road, a through and right turn lane from the Boston Road westbound approach, and a left turn 
and through lane from the Boston Road eastbound approach. Signs guiding motorists through the 
Boston Road interchange, through Route 146 u-turns, and to other destinations would be installed. 
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Figure 4-13: Alternative 1, Route 146 at Bo 
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Figure 4-14: Alter 


native 2, Route 146 at Boston Road 
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Alternative 4: This alternative (Figure 4-16) would convert the existing intersection into a grade- 
separated half-cloverleaf interchange. Access between Boston Road and Route 146 would be provided 
by ramps connecting Boston Road to the Route 146 frontage roads. The west-side of the interchange 
would include the same design as Alternative 3. In the southeastern quadrant, two ramps would 
provide access between Route 146 northbound and Boston Road. A signalized intersection would 
connect the ramps with Boston Road. The intersection would have a two-lane approach from the 
Route 146 northbound off-ramp, a left turn and shared through/right turn lane from the Boston Road 
westbound approach, a shared left/through/right turn lane from Dudley Street, and a shared 
left/through lane, and right turn lane from the Boston Road eastbound approach. Signs guiding 
motorists through the Boston Road interchange, through Route 146 u-turns, and to other destinations 
would be installed. 


Alternative 5: This alternative (Figure 4-17) would convert the existing intersection into a grade- 
separated half-diamond interchange. On the west-side, the Route 146 frontage roads would intersect 
with Boston Road at a new signalized intersection. The intersection would have a two-lane approach 
from the Route 146 southbound frontage road, a through and right turn lane from the Boston Road 
eastbound approach, and a left turn and through lane from the Boston Road westbound approach. The 
east-side would consist of the same design as Alternative 4. Signs guiding motorists through the 
Boston Road interchange, through Route 146 u-turns, and to other destinations would be installed. 


Alternative 6: This alternative (Figure 4-18) would be the same as Alternative 5, except the Route 
146 on/off ramps would merge directly onto Route 146 rather than following frontage roads. The on- 
ramps would have 700-foot acceleration lanes and the ramps would be designed not to preclude 
frontage lanes from being added at a future time. Signs guiding motorists through the Boston Road 
interchange, through Route 146 u-turns, and to other destinations would be installed. 


Alternative 7: This alternative (Figure 4-19) would be similar to Alternative 6, except the Boston 
Road east-side intersection would be constructed as a roundabout rather than a signalized intersection. 
Signs guiding motorists through the Boston Road interchange, through Route 146 u-turns, and to other 
destinations would be installed. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative improves the traffic conditions. According to SYNCHRO, the traffic 
conditions would improve from LOS F to D during the AM peak period and LOS D to C during the 
PM peak period (Table 4-14). At the 95% queue level, this alternative would produce major queues 
along Boston Road westbound using the 2025 forecasted traffic volumes. 


Safety conditions would not be improved, as the new traffic signal would require vehicles traveling 
along Route 146 to come to a full stop, which could still cause rear-end crashes, especially during non- 
dry road conditions. The traffic signal could be timed to allow Boston Road to have separate phases, 
thus allowing eastbound and westbound traffic to have exclusive green times. Although the traffic 
signal could include a pedestrian phase, the lack of sidewalks along Boston Road and Route 146 would 
not allow pedestrians to safely access the intersection. Emergency vehicle access would be improved 
with a better intersection operation and improved intersection geometrics. 
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Table 4-14: Intersection Analysis - Route 146 at Boston Road, Alternative 1 


Intersection Direction | Lane Grouping Delay Overall 
(left/thru/right) LOS/ 
| = Seconds Delay 


50% Queue 
De Venier a 
| Vehicles —_| 





AM PEAK PERIOD 


No Build L/T/TR 58.8/121.3/121.3 E/F/F F 2/49/49 
ne L/T/T/R 145.2/14.2/14.2/3.7 F/B/B/A 10/10/10/1 
EB LT/R 69.7/19.5 E/B 86.2 6/1 


Alternative 1 


No Build 


Alternative 1 


LT/R 
L/T/T/TR 
L/T/T/TR 
L/TR 
L/TR 


L/T/TR 
L/T/T/R 
LT/R 
LT/R 
L/T/T/TR 
L/T/T/TR 
L/TR 
L/TR 


138.4/37.5 
45.9/9 15/5 15/915 
68.3/12.8/12.8/12.8 
51.4/26.2 
76.9/29.1 
PM PEAK PERIOD 
80/28.5/28.5 
72.9/50.9/50.9/3.7 
37.3/18.2 
63.9/16.2 
48.1/24.1/24.1/24.1 
52.8/29.3/29 .3/29.3 
55.9/29.1 
31.7/59.7 


F/D 
D/D/D/D 
E/B/B/B 

D/C 

E/C 


F/C/C 
E/D/D/A 
D/B 
E/B 
D/C/CIC 
D/C/CIC 
E/C 
C/E 


10/5 
1/23/23/23 
6/6/6/6 
1/4 
3/6 


2/18/18 
T/3 1/3 1/1 
3/1 
7/1 
2/9/9/9 
5/15/15/15 
1/2 
2/5 





The neighborhood impacts would be minimal, with some small strip takings required to add extra 
turning lanes along Boston Road and Route 146. Noise levels would remain nearly the same with 
traffic continuing to travel the same corridors through the intersection. Aesthetically, the intersection 
would grow larger, with three lanes of through traffic along Route 146 and additional turning lanes 
along Boston Road. Since the existing intersection would be improved, cut-through traffic along 
Pleasant Valley Road should be reduced. 


The environmental impacts would be light to moderate, as the intersection would be widened close to a 
wetland along the northeast quadrant. However, the extra lane could be built with a retaining wall to 
minimize the wetland impacts. The other quadrants are bound by developed land; therefore, there 
would be minimal environmental impacts. Air quality should be improved, while other environmental 
impacts should be minimal. 


The business considerations would benefit from an improved intersection operation. Truck 
movements would be safer and easier to navigate through this intersection, with plenty of room to 
make u-turns. Some strip takings from the shopping center in the southwestern quadrant and the 
businesses in the northwestern quadrant might be necessary to widen Route 146 to have three twelve- 
foot lanes. Access to existing and future development sites should be unaffected. 


The estimated construction cost would be approximately $1.2 million, with a medium-term time frame 
for design and construction. 


Alternative 2: This alternative would upgrade the intersection into a grade-separated diamond 
interchange, which would greatly improve the traffic conditions. According to the HCS, the merges 
and diverges between Route 146 and Boston Road would operate at LOS C or better for both peak 
periods (Table 4-15). According to SYNCHRO, the traffic conditions for the two new intersections 
between the ramps and Boston Road would operate at LOS B or better during both peak periods (Table 
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4-16). At the 95% queue level, this alternative would function well using the 2025 forecasted traffic 
volumes. 


Table 4-15: Ramp Merge Analysis - Route 146 at Boston Road, Alternatives 2-5 


Flow Rate Density 
Direction LOS 
Cars/Mile/Lane 





AM PEAK PERIOD 
Southbound On-ramp 1142 15. 0 
Route 146 Off-ramp 2289 2A 2 C 
Northbound On-ramp 2289 24.7 C 
PM PEAK PERIOD 
Route 146 Off-ramp 2153 20.1 C 
Southbound On-ramp 2153 22.5 C 
Northbound On-ramp 1492 17.4 B 


Safety conditions would be greatly improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. Vehicles along Boston Road would have full access to 
Route 146 without entering the high-speed roadway at-grade. In addition, the new Boston Road 
intersections would have improved sight distances and exclusive left turn signals to provide safer 
turning movements. With the development of a bridge crossing Route 146, sidewalks and pedestrian 
phases could be included if desired. Emergency vehicles would still be able to access existing parcels 
and the road network. 


Table 4-16: Intersection Analysis - Route 146 at Boston Road, Alternative 2 
Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue Length 


(left/thru/right) Seconds Delay Vehicles 





Western SB L/TR 13/0 B/A 
intersection EB T/R 12.1/0 ae 
WB L/T 12.3/19.8 a 2 
Intersection EB L/T 7.6/16.3 
WB T/R 12.8/0 ae 
Intersection 14.3/0 re 
6.1/12 
Eastern OTR 14.8/0 Bi 1/1 
Intersection L/T 5.6/17.5 1/3 
ae T/R 15/0 ay 11.7 3/1 


The neighborhood impacts would include some strip takings in the northwestern and southeastern 
quadrant, affecting at least four parcels. Structure takings might be necessary depending on the final 
ramp placement. Noise levels would remain nearly the same with traffic continuing to travel the same 
corridors. The new ramps would become new noise originators, although the amount of traffic using 
the ramps would be light to moderate. Aesthetically, the existing intersection would be transformed 
into an interstate interchange, similar to the Central Turnpike interchange. The new interchange would 
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have a wider right-of-way to include Route 146, frontage roads, and new high-speed ramps. Cut- 
through traffic along Pleasant Valley Road would be eliminated. 


The environmental impacts would be high, with the northeastern quadrant on-ramp traveling directly 
over a wooded wetland and the southeastern quadrant off-ramp crossing an active stream. In addition, 
an underground storage tank would need to be removed (Mobil gas station) and the project would need 
to be designed to drain the water runoff away from the existing wellhead protection area. Air quality 
should be improved, while other environmental impacts would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Abutting commercial development would need to be taken in three of the 
four quadrants since interchange highway standards generally discourage development within 
interchange ramps. This would impact the gas station, shopping center, and other businesses along 
Route 146 southbound. Access to existing and future development sites would use the new frontage 
roads. 


The estimated construction cost would be approximately $10.6 million, with a long-term time frame 
for design and construction. 


Alternative 3: This alternative would upgrade the intersection into a grade-separated half-diamond 
interchange, which greatly improves the traffic conditions. According to the HCS, the merges and 
diverges between Route 146 and Boston Road would operate at LOS C or better for both peak periods 
(Table 4-15). According to SYNCHRO, the traffic conditions for the two new intersections between 
the ramps and Boston Road would operate at LOS B or better during both peak periods (Table 4-17). 
At the 95% queue level, this alternative would function well using the 2025 forecasted traffic volumes. 


Table 4-17: Intersection Analysis - Route 146 at Boston Road, Alternative 3 
Intersection Direction | Lane Grouping | ‘Delay LOS Overall LOS/ 50% Queue Length 
(left/thru/right) 


AM PEAK aT 
Western P 1 
intersection : 1/1 
1/1 
1/1/1 


Eastern LT/TR . 1/1 
Intersection L/T 8/3. 1/1 
T/R 12.8/0 B/A : 


PM PEAK PERIOD 
Western 
Intersection - 
EB 
WB 


Eastern NB LT/TR 
Intersection EB L/T 
WB T/R 


Safety conditions would be greatly improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. On the east-side, the Route 146 northbound frontage 
road would intersect directly with Boston Road, making ramps unnecessary and making the connection 
between Route 146 northbound and Boston Road a simpler one. The west-side would also be simpler 
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with one intersection serving the Route 146 southbound moves and the shopping center moves. The 
new interchange would have improved sight distances and exclusive left turn signals to provide safer 
turning movements. With the development of a bridge crossing Route 146, sidewalks and pedestrian 
phases could be included if desired. Emergency vehicles would still be able to access existing parcels 
and the road network. 


The neighborhood impacts would be high, with all homes on the eastern side of Marble Road impacted 
by the Route 146 southbound off-ramp. A strip taking might also be necessary in the southeastern 
quadrant to make room for the frontage road, affecting at least one parcel. Noise levels would remain 
nearly the same with traffic continuing to travel the same corridors. The new ramps would become 
new noise originators, although the amount of traffic using the ramps would be light to moderate. 
Aesthetically, the existing intersection would be transformed into an interstate interchange, with a new 
embankment wall alongside the northbound frontage road and a wider right-of-way for Route 146 to 
include frontage roads and new high-speed ramps. Cut-through traffic along Pleasant Valley Road 
would be eliminated. 


The environmental impacts would be moderate to high, with the northbound frontage road traveling on 
the edge of a wooded wetland. In addition, an underground storage tank would probably need to be 
removed (Mobil gas station) and the project would need to be designed to drain the water runoff away 
from the existing wellhead protection area. Air quality should be improved, while other environmental 
impacts would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Abutting commercial development would need to be taken in two of the four 
quadrants since interchange highway standards generally discourage development within and along 
interchange ramps. This would impact the gas station and other businesses in the northwestern 
quadrant along Route 146 southbound. Access to existing and future development sites would use the 
new frontage roads. 


The estimated construction cost would be approximately $8.3 million, with a long-term time frame for 
design and construction. 


Alternative 4: This alternative would upgrade the intersection into a half-cloverleaf interchange, 
which would improve the traffic conditions. According to the HCS, the merges and diverges between 
Route 146 and Boston Road would operate at LOS C or better for both peak periods (Table 4-15). 
According to SYNCHRO, the traffic conditions for the two new intersections between the ramps and 
Boston Road would operate at LOS B or better during both peak periods (Table 4-18). At the 95% 
queue level, this alternative would function well using the 2025 forecasted traffic volumes. 


The safety conditions would be improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. The west-side would operate the same as in Alternative 
3. The new east-side intersection would combine moves between Route 146 northbound, Boston 
Road, and Dudley Road. The new interchange would have improved sight distances and exclusive left 
turn signals to provide safer turning movements. With the development of a bridge crossing Route 
146, sidewalks and pedestrian phases could be included if desired. Emergency vehicles would still be 
able to access existing parcels and the road network. 
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Table 4-18: Intersection Analysis - Route 146 at Boston Road, Alternative 4 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue Length 
(left/thru/right) | Seconds _ Delay 


AM PEAK PERIOD 


Western : 1 
intersection 2/4. 1/1 
1/1 
6/7. 1/1/1 
Eastern NB LT/R 11.4/5.3 B/A A 1/1 





Intersection SB LTR 9.7 A 1 
EB LT/R 11.3/2.4 A/A 6.6 1/1 
WB L/TR 5.4/5.7 A/JA 1/1 
PM PEAK PERIOD 





Western : 
Intersection 20.5/3.3 C/A 3/1 
5.8/6.0 A/A 12.4 1/1 
16/18.5/9.2 B/B/A 1/2/1 
Eastern 13.7/4.9 z 1 
Intersection 11.3 
8.8/1.5 i 1 
5.8/6.0 1/1 





The neighborhood impacts would be high, with all the homes on the east-side of Marble Road 
impacted by the Route 146 southbound off-ramp. A strip taking from one parcel might also be 
necessary in the northeastern quadrant to make room for the realigned Dudley Road connection. The 
new ramps from Route 146 northbound to Boston Road would run alongside a soccer field that would 
need to be buffered. Noise levels would remain nearly the same with traffic continuing to travel the 
same corridors. The new ramps would become new noise originators, although the amount of traffic 
using the ramps would be light to moderate. Aesthetically, the existing intersection would be 
transformed into an interstate interchange, with a wider right-of-way for Route 146 to include frontage 
roads and new high-speed ramps. Cut-through traffic along Pleasant Valley Road would be 
eliminated, as Pleasant Valley Road would become the Route 146 northbound on- and off-ramps. 


The environmental impacts would be moderate to high, with the northbound frontage road traveling on 
the edge of a wooded wetland. In addition, an underground storage tank would probably need to be 
removed (Mobil gas station) and the project would need to be designed to drain the water runoff away 
from the existing wellhead protection area. The realigned Boston Road on the east-side of Route 146 
might impact an active stream and the new ramps from Route 146 northbound to Boston Road might 
also impact the active stream. Air quality should be improved, while other environmental impacts 
would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Abutting commercial development would need to be taken in two of the four 
quadrants, since interchange highway standards generally discourage development within and along 
interchange ramps. This would impact the gas station and other businesses in the northwestern 
quadrant along Route 146 southbound. Access to existing and future development sites would use the 
new frontage roads. 


The estimated construction cost would be approximately $8.6 million, with a long-term time frame for 
design and construction. 
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Alternative 5: This alternative would upgrade the intersection into a half-diamond interchange, which 
would improve the traffic conditions. According to the HCS, the merges and diverges between Route 
146 and Boston road would operate at LOS C or better for both peak periods (Table 4-15). According 
to SYNCHRO, the traffic conditions for the two new intersections between the ramps and Boston Road 
would operate at LOS B or better during both peak periods (Table 4-19). At the 95% queue level, this 
alternative would function well using the 2025 forecasted traffic volumes. 


The safety conditions would be improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. The east-side would operate the same as in Alternative 4. 
The new west-side intersection would provide simple access between Boston Road and the Route 146 
southbound frontage road. The new interchange would have improved sight distances and exclusive 
left turn signals to provide safer turning movements. With the development of a bridge crossing Route 
146, sidewalks and pedestrian phases could be included if desired. Emergency vehicles would still be 
able to access existing parcels and the road network. 


Table 4- 19: Intersection Analysis - Route 146 at Boston Road, Alternatives 5-6 
(left/thru/right) | Seconds _| Delay 


Western SB LT/TR 12.9/4.6 B/A 
intersection EB T/R 12.2/3.2 a 
L/T 11.1/10.9 


Eastern 
Intersection 


PM PEAK PERIOD 


Western LT/TR 13.7/3.1 B/A 
Intersection 12.1/3.6 aes 
L/T 10.1/10.2 


Eastern 
Intersection 





The neighborhood impacts would be low to medium, with most of the interchange avoiding residential 
areas. A strip taking of one parcel might be necessary in the northeastern quadrant to make room for 
the realigned Dudley Road connection. The new ramps from Route 146 northbound to Boston Road 
would run alongside a soccer field, which would need to be buffered. Noise levels would remain 
nearly the same with traffic continuing to travel the same corridors. The new ramps would become 
new noise originators, although the amount of traffic using the ramps would be light to moderate. 
Aesthetically, the existing intersection would be transformed into an interstate interchange, with an 
embankment along the Route 146 southbound frontage road and a wider right-of-way for Route 146 to 
include frontage roads and new high-speed ramps. Cut-through traffic along Pleasant Valley Road 
would be eliminated, as Pleasant Valley Road would become the Route 146 northbound on- and off- 
ramps. 


The environmental impacts would be moderate to high, with the northbound frontage road traveling on 


the edge of a wooded wetland. In addition, an underground storage tank would probably need to be 
removed (Mobil gas station) and the project would need to be designed to drain the water runoff away 
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from the existing wellhead protection area. The realigned Boston Road on the east-side of Route 146 
might impact an active stream and the new ramps from Route 146 northbound to Boston Road might 
also impact the active stream. Air quality should be improved, while other environmental impacts 
would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Strip takings from abutting commercial development would be necessary to 
make room for the Route 146 southbound frontage road. Since interchange highway standards 
generally discourage development within and along interchange ramps, any business that cannot 
develop an access plan that avoids using the new frontage road would be affected. This might impact 
the gas station and other businesses on the Route 146 southbound side. Access to existing and future 
development sites would use the new frontage roads. 


The estimated construction cost would be approximately $8.4 million, with a long-term time frame for 
design and construction. 


Alternative 6: This alternative would upgrade the intersection into a half-diamond interchange, with 
direct ramps connecting Route 146 with Boston Road. According to the HCS, the merges and diverges 
between Route 146 and Boston road would operate at LOS C or better for both peak periods (Table 4- 
20). According to SYNCHRO, the traffic conditions for the two new intersections between the ramps 
and Boston Road would operate at LOS B or better during both peak periods (Table 4-19). At the 95% 
queue level, this alternative would function well using the 2025 forecasted traffic volumes. 


Table 4-20: Ramp Merge Analysis - Route 146 at Boston Road, Alternatives 6-7 


Flow Rate Density 
Direction LOS 
Cars/Mile/Lane 


AM PEAK PERIOD 


Route 146 Off-ramp 1142 11.8 
Southbound On-ramp 1142 12.4 


Route 146 Off-ramp 
Northbound On-ramp 
PM PEAK PERIOD 


Southbound On- -ramp 2153 20. 0 B 
Northbound oasine 1492 14.9 


The safety conditions would be improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. Both intersections would operate the same as Alternative 
5. The new interchange would have improved sight distances and exclusive left turn signals to provide 
safer turning movements. With the development of a bridge crossing Route 146, sidewalks and 
pedestrian phases could be included if desired. Emergency vehicles would still be able to access 
existing parcels and the road network. 





The neighborhood impacts would be low to medium, with most of the interchange avoiding residential 
areas. A strip taking of one parcel might be necessary in the northeastern quadrant to make room for 
the realigned Dudley Road connection. The new ramps from Route 146 northbound to Boston Road 
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would run alongside a soccer field, which would need to be buffered. Noise levels would remain 
nearly the same with traffic continuing to travel the same corridors. The new ramps would become 
new noise originators, although the amount of traffic using the ramps would be light to moderate. 
Aesthetically, the existing intersection would be transformed into an interstate interchange, with an 
embankment along the new high-speed ramps along the west-side of the interchange. Cut-through 
traffic along Pleasant Valley Road would be eliminated, as Pleasant Valley Road would become the 
Route 146 northbound on- and off-ramps. 


The environmental impacts would be small to moderate, with the northbound Route 146 on-ramp 
bordering along a wooded wetland. In addition, an underground storage tank would probably need to 
be removed (Mobil gas station) and the project would need to be designed to drain the water runoff 
away from the existing wellhead protection area. The realigned Boston Road on the east-side of Route 
146 might impact an active stream and the new ramps from Route 146 northbound to Boston Road 
might also impact the active stream. Aur quality should be improved, while other environmental 
impacts would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Strip takings from abutting commercial development would be necessary to 
make room for the Route 146 southbound side ramps. Since interchange highway standards generally 
discourage development within and along interchange ramps, any business that cannot develop an 
access plan that avoids using the new ramps would be affected. This might impact the gas station and 
other businesses on the Route 146 southbound side. Access to existing and future development sites 
would be limited to Boston Road access or future plans to construct frontage roads along Route 146. 


The estimated construction cost would be approximately $8.5 million, with a long-term time frame for 
design and construction. 


Alternative 7: This alternative would upgrade the intersection into a half-diamond interchange, with 
direct ramps connecting Route 146 with Boston Road. According to the HCS, the merges and diverges 
between Route 146 and Boston road would operate at LOS C or better for both peak periods (Table 4- 
20). According to SYNCHRO, the traffic conditions for the west-side intersection would operate at 
LOS A or better during both peak periods (Table 4-21). At the 95% queue level, this alternative would 
function well using the 2025 forecasted traffic volumes. According to SIDRA, the east-side 
roundabout would operate at LOS B or better (Table 4-21). 


The safety conditions would be improved with the removal of the existing traffic signal, as vehicles 
would travel unobstructed past Boston Road. The west-side intersection would operate safely with a 
fully-actuated signal controlling all moves. The east-side intersection would require some education 
on the operation, but should operate smoothly as motorists become acquainted with the rules of 
roundabouts. The new interchange would have improved sight distances and exclusive left turn signals 
to provide safer turning movements. With the development of a bridge crossing Route 146, sidewalks 
and pedestrian phases could be included if desired. Emergency vehicles would still be able to access 
existing parcels and the road network. 
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Table 4-21: Intersection Analysis - Route 146 at Boston Road, Alternative 7 


Intersection Direction | Lane Grouping LOS Overall LOS/ 50% Queue Length 
(left/thru/right) Delay 


AM PEAK PERIOD 


West-side es LT/TR 11.2/4.0 B/A 
intersection T/R 13.4/3.6 B/A 
L/T 6.1/6.0 a 
East-side All ‘s 4 
Roundabout Vehicle 
Moves 





PM — PERIOD 
West-side SB LT/TR 9.5/2.2 1/1 
Intersection EB T/R 21.8/4.9 i 1/1 


WB L/T 7.4/7.5 A/A 9.1 1/1 
Roundabout EB Vehicle 
WB Moves 


The neighborhood impacts would be low to medium, with most of the interchange avoiding residential 
areas. The new roundabout would require the taking of one residential property in the southeast 
quadrant. The new ramps from Route 146 northbound to Boston Road would run alongside a soccer 
field, which would need to be buffered. However, with the roundabout situated west of the field, open 
space would be available to construct a small parking lot to service the soccer field. Noise levels 
would remain nearly the same with traffic continuing to travel the same corridors. The new ramps 
would become new noise originators, although the amount of traffic using the ramps would be light to 
moderate. Aesthetically, the existing intersection would be transformed into an interstate interchange, 
with an embankment along the new high-speed ramps along the west-side of the interchange. The 
roundabout can be a visual improvement with colorful landscaping along the rim and center to enhance 
the area. Cut-through traffic along Pleasant Valley Road would be eliminated, as Pleasant Valley 
Road would become the Route 146 northbound on- and off-ramps. 





The environmental impacts would be small to moderate, with the northbound Route 146 on-ramp 
bordering along a wooded wetland. In addition, an underground storage tank would probably need to 
be removed (Mobil gas station) and the project would need to be designed to drain the water runoff 
away from the existing wellhead protection area. The realigned Boston Road on the east-side of Route 
146 might impact an active stream and the new ramps from Route 146 northbound to Boston Road 
might also impact the active stream. Aiur quality should be improved, while other environmental 
impacts would be minimal. 


The business considerations would benefit from a new interchange, providing safe and minimal delay 
for trucking movements. Strip takings from abutting commercial development would be necessary to 
make room for the Route 146 southbound side ramps. Since interchange highway standards generally 
discourage development within and along interchange ramps, any business that cannot develop an 
access plan that avoids using the new ramps would be affected. This might impact the gas station and 
other businesses on the Route 146 southbound side. Access to existing and future development sites 
would be limited to Boston Road access or future plans to construct frontage roads along Route 146. 


The estimated construction cost would be approximately $8.6 million, with a long-term time frame for 
design and construction. 
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4.1.5 Route 146 between Boston Road and Central Turnpike 


This section of Route 146 currently transitions from a highway with residential and commercial curb 
cuts to a freeway with no access. Traffic and safety were not issues in this corridor; however, a new 
transition from Boston Road to Central Turnpike would need to be developed to include the Route 146 
frontage roads. One alternative was developed to address the need for a transition corridor with the 
alternative compared with the no-build. 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative (Figures 4-20 and 4-21) would add a frontage road alongside Route 
146 in both directions to tie into the Boston Road alternatives. Slip ramps would be added to the 
frontage roads to connect Route 146 to Central Turnpike and Boston Road. Access to Armsby Road 
would be via the southbound frontage road, requiring vehicles to exit Route 146 to the frontage road 
north of Boston Road. The exiting ramp from Route 146 southbound to Central Turnpike would tie 
into the frontage road and follow the same alignment. The northbound frontage road would begin by 
diverging from Route 146 just north of Central Turnpike then merging with the existing Route 146 on- 
ramp from Central Turnpike. The northbound frontage road would continue, connecting into the 
Boston Road alternatives. Signs guiding motorists between the frontage roads and Route 146 to access 
Boston Road, Central Turnpike, u-turns, and other destinations would be installed. 


ALTERNATIVE ANALYSIS 

Alternative 1: The traffic operations would remain good through this corridor, with all curb cuts 
moved to the frontage roads. Safety along this corridor would improve with the removal of the curb 
cuts on Route 146. The frontage roads would safely handle movements with a slower speed than 
Route 146. Emergency vehicles would still be able to access existing parcels and the road network 
using the frontage roads. 


The neighborhood impacts would be low to medium, with some strip land takings necessary to make 
room for the frontage roads. Noise levels would remain the same with traffic continuing to travel the 
same corridors. Aesthetically, the road would be transformed into an interstate with frontage roads 
alongside. Cut-through traffic should not be an issue through this corridor. 


The environmental impacts would be moderate to high, with the new frontage roads crossing an active 
stream. In addition, the project would need to be designed to drain the water runoff away from the 
existing wellhead protection area. Other environmental impacts should be minimal. 


The business considerations remain good by providing safe access to commercial and industrial 
development from the new frontage roads. However, strip takings from abutting commercial 
development would be necessary to make room for the Route 146 frontage roads. All access to the 
developments would be through the frontage roads. 


The estimated construction cost would be approximately $3.0 million, with a long-term time frame for 
design and construction. 
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Figure 4-20: Alternative 1, Route 146 just south of Boston Road 
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Figure 4-21: Alternative 1, Route 146 just north of Central Turnpike 


f 





125 250 


December 2005 Page 4-51 Office of Transportation Planning 


Route 146 Transportation Study 


4.3 CONCLUSION 


This chapter contained the development and analysis for each alternative proposed. The evaluation 
criteria developed in Chapter | were used to assess each alternative, including transportation, safety, 
neighborhood impacts, environmental impacts, business considerations, and cost. Appendix C 
contains the breakdown of estimated costs for each Alternative. Appendix D contains the highway 
capacity analysis for the ramp merges, diverges and weaves. Appendix E contains the highway 
capacity analysis for unsignalized intersections and SIDRA analysis for roundabouts. Appendix F 
contains the Synchro signalized intersection analysis. This information, in conjunction with input from 
the communities and public, is the basis for the set of recommendations described in Chapter 5. 


Office of Transportation Planning Page 4-52 December 2005 


CHAPTER 5 RECOMMENDATIONS AND IMPLEMENTATION 


5.0 INTRODUCTION 


From the Chapter 4 analysis, it is clear that significant highway improvements in the study area 
will be necessary to attain the project goals. Some of these improvements will be subject to 
environmental review, while all of these improvements will also require continued public input 
and funding. The Central Massachusetts Metropolitan Planning Organization, in conjunction 
with MassHighway and the communities of Millbury and Sutton will play a major role in 
providing funding and achieving public support. 


This Chapter includes long- and medium-term recommendations, based on the best design 
elements from individual alternatives developed and analyzed in Chapter 4. This Chapter also 
includes short-term recommendations that either community or MassHighway could implement 
to improve conditions using existing maintenance contracts. Medium-term refers to projects 
than might require environmental documentation in addition to design and construction, with a 
five to ten year time frame. Long-term refers to a twenty-five year plan that will require 
environmental documentation to implement. The Chapter concludes with a discussion of the 
state’s implementation process for highway improvement projects. 


5.1 PROCESS 


This study engaged two forums to receive comments and input. The first forum was an 
interagency group consisting of Millbury, Sutton, Central Massachusetts Regional Planning 
Commission, MassHighway District 3, and Planning. The second forum consisted of two public 
meetings, one near the beginning of the study and another when a draft set of recommendations 
was presented. Between these forums, Planning, working closely with all members of the 
interagency group, was able to develop recommendations, which were agreed upon by all parties. 


5.2 RECOMMENDATIONS 
The recommendations are presented in the following order: 


Short-term Corridor Actions 

Route 146 at West Main/Elmwood/Elm Street (WMEES) 
Route 146 at Boston Road 

Route 146 between Boston Road and Central Turnpike 
Long-term Corridor Vision Plan 
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5.2.1 Short-term Corridor Actions 


Planning recommends three short-term actions. First, continue to provide curb-cut access along 
Route 146 with the stipulation that new cuts must be designed to include a future frontage road 
and interchange ramps at Boston Road and Elm Street. This action will continue to encourage 
development, while planning for the long-term transportation needs along Route 146. 


Second, provide better signs indicating designated u-turn locations within the study area. With 
the interchanges serving as the u-turn locations, this action will aid motorists in navigating the 
existing corridor in the safest and quickest manner possible. 


Third, encourage traffic to use the Central Turnpike interchange to make u-turns from Route 146 
south to north instead of Boston Road. Existing left turn traffic queues can block the southbound 
through movement. This action will improve the intersection without changing the geometric 
design of the intersection or the timing of the traffic light. The timeframe for these actions could 
be less than a year and installation of new signs could be implemented through existing 
maintenance contracts. 


Short-term geometric improvements are not recommended as the benefit of quicker low cost 
intersection or interchange improvements would not dramatically improve safety and congestion. 
Instead, Planning recommends implementing the following medium-term improvements. 


3.2.2 Route 146 at WMEES Interchange 


Planning recommends Alternative 8, a medium-term alternative, to improve the geometry and 
increase the capacity of this interchange (Figure 5-1). This alternative would revise the 
interchange’s west-side by constructing a roundabout with the center aligned with the Route 146 
on/off ramps connecting West Main Street, Elmwood Street, Elm Street, and the Route 146 
on/off ramps. West Main Street, Elmwood Street, and Elm Street would intersect with the 
roundabout at approximate equal spacing. There would be a single lane for each entering and 
exiting lanes and the roundabout would have a single lane. An additional lane would be added to 
eastbound Elm Street from the roundabout, through the east-side intersection, and ending 250 
feet past the intersection to allow vehicles to merge into a single lane. 


The northbound and southbound Route 146 on-ramps would have 700-foot acceleration lanes, 
which would add an additional lane on both sides of the Route 146 bridge crossing Elm Street. 
This would require the replacement of the existing bridge with a new bridge able to carry six- 
lanes of traffic. The northbound and southbound Route 146 off-ramps would have 250-foot 
deceleration lanes and better turning radii. Signs guiding motorists through the interchange for 
Route 146 u-turns and other destinations would be installed. 
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These improvements will provide safer ramps both entering and exiting Route 146, address 
current and future traffic congestion issues, and provide a better traffic flow along Elmwood, 
West Main, and Elm Streets. The roundabout design would also provide an attractive means for 
constructing a landscaped gateway entrance to Millbury. Environmental concerns should be 
minimal as this alternative avoids the wetland area and any impacts can be identified and 
mitigated through the Environmental Impact Report 25% design process. Special attention 
would need to be paid to the abutters along Elm Court, West Main Street, Elmwood Street, and 
Route 146 during the right-of-way process. 


The construction cost for these recommendations is estimated to be approximately $4.5 million. 
The timeframe for this improvement would be five to ten years. 


5.2.3 Route 146 at Boston Road 


Planning recommends Alternative 6, a medium-term alternative, converting the existing 
intersection into a grade-separated half-diamond interchange (Figure 5-2). On the west-side, 
Boston Road and the Route 146 on/off ramps would intersect at a new signalized intersection. 
The intersection would have a two-lane approach from the Route 146 southbound approach, a 
through and right turn lane from the Boston Road eastbound approach, and a left turn and 
through lane from the Boston Road westbound approach. The east-side would consist of two 
ramps providing access between Route 146 northbound and Boston Road. The new intersection 
would have a two-lane approach from the Route 146 northbound off-ramp, a left turn and shared 
through/right turn lane from the Boston Road westbound approach, a shared left/through/right 
turn lane from Dudley Street, and a shared left/through lane, and right turn lane from the Boston 
Road eastbound approach. 


The on-ramps would have 700-foot acceleration lanes and the ramps would be designed not to 
preclude frontage roads from being added at a future time. Signs guiding motorists through the 
Boston Road interchange, through Route 146 u-turns, and to other destinations would be 
installed. 


These changes would improve the safety and current and future traffic congestion issues 
affecting the Boston Road intersection. In addition, these improvements would provide safer 
access to adjacent land uses. As development continues to occur around this interchange, these 
improvements would provide efficient access between Route 146 and Boston Road. 
Environmental concerns, including providing water runoff away from the wellhead protection 
area, can be identified and mitigated through the Environmental Impact Report 25% design 
process. These improvements avoid the primary wetland area in the northeast quadrant. Special 
attention would need to be paid to the abutters along Boston Road and Route 146 during the 
right-of-way process. 


The construction cost for this recommendation is estimated to be approximately $8.5 million. 
The timeframe for this improvement would be five to ten years. 
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5.2.4 Route 146 Between Boston Road and Central Turnpike 


With a number of developments proposed along or near this stretch of Route 146, Planning 
recommends Alternative 1, a medium-term alternative, adding a frontage road alongside Route 
146 in both directions that connects into the Boston Road recommended alternative (Figures 5-3 
and 5-4). Slip ramps would be added to the frontage roads to connect Route 146 to Central 
Turnpike and Boston Road. Access to Armsby Road and Central Turnpike would be via the 
southbound frontage road, requiring vehicles to exit Route 146 at the new Boston Road exit, 
leading onto the southbound frontage road. A connection just south of Boston Road between the 
southbound frontage road to Route 146 southbound could be provided for Boston Road traffic. 
The northbound frontage road would begin by diverging from Route 146 just north of Central 
Turnpike, merging with the existing Route 146 on-ramp from Central Turnpike. The northbound 
frontage road would continue, connecting into the Boston Road recommended alternative. 


The frontage roads would provide direct access to all abutting land uses within this corridor. 
Signs guiding motorists between the frontage roads and Route 146 to access Boston Road, 
Central Turnpike, u-turns, and other destinations would be installed. 


This recommendation will improve safety through the corridor as Route 146 would no longer 
provide direct access to commercial developments. The frontage roads would be signed with a 
much slower speed limit, allowing for safe turning movements. Traffic along the frontage roads 
would be destined to developments, Boston Road, or Central Turnpike. The Route 146 mainline 
would carry the through moves safely past this densely developed corridor. Environmental 
concerns including providing water runoff away from the wellhead protection area can be 
identified and mitigated through the Environmental Impact Report 25% design process. Special 
attention would need to be paid to the Econolodge pond during the environmental process and to 
Route 146 abutters during the right-of-way process. 


The construction cost for this recommendation is estimated to be approximately $3.0 million. 
The timeframe for this improvement would be five to ten years. 


32205 Long-term Corridor Vision Plan 


Planning recommends a frontage road vision plan that would entail upgrading the Route 146 
corridor into a limited access highway between the Route 122A interchange in Millbury and the 
Boston Road interchange in Sutton. All access to adjacent developments would be provided 
through a parallel frontage road system. 


The frontage road concept would consist of roads constructed on both sides of Route 146 with 
one-way operation in the direction they parallel along Route 146. Ramps could be constructed at 
key locations safely connecting Route 146 with the frontage roads. All curb-cut access would be 
provided through the frontage roads, while Route 146 would provide high-speed access through 
the corridor connecting the Blackstone Valley with the Massachusetts Turnpike and Worcester. 
A new overpass could be considered at Deborah Road, depending on the need to provide access 
across Route 146 every mile. Any frontage road concept would need to be integrated with the 
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Figure 5-4: Route 146 Medium-term Plan (Boston Road to Central Turnpike, Section 2) 
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medium-term interchange improvements at WMEES, Boston Road, and tie directly into the 
frontage road medium-term plan, south of Boston Road. 


This vision plan would separate the local traffic from the regional traffic, providing a safer 
corridor for all users. U-turns along the corridor would be available using the frontage road 
system for both cars and trucks. Signs should be placed at key locations to alert drivers of the 
proper ramp to use for accessing the frontage roads and land uses served. 


Planning recommends that CMRPC outline the courses of action for implementing this long-term 
corridor vision plan. CMRPC should take the lead to develop an action plan with participation 
from the Route 146 abutters, the towns of Millbury and Sutton, and MassHighway. The action 
plan must account for future traffic volumes, policy changes, and public support. 


The recommended medium-term Boston Road alternative would connect into a future frontage 
road plan, while the recommended medium-term WMEES alternative would have to be re- 
examined to determine if an upgrade is warranted to fit a frontage road plan. Constructing a 
WMEES alternative that fits the frontage road plan requires double the expense and would have 
significant right-of-way and environmental impacts. These issues would need to be addressed 
through the CMRPC action plan. 


5.2.6 Summary 


All recommendations have been summarized in Table 5-1. The Table shows the location of each 
recommendation discussed above, the associated improvements listed, the estimated 
implementation time, the benefits, and the cost. To accompany to the table, Figures 5-5, shows a 
summary map outlining the location for each recommendation. 


Comparing the recommended improvements to the no-build scenario, the recommendations 
improve the LOS for all intersections within the study area. Figures 5-6 and 5-7 show the LOS 
for the study area along Route 146. With the implementation of a frontage road system, the LOS 
at the Millbury Savings Bank curb cut and Deborah Road would improve the LOS rating. The 
signals at the intersection of McCracken Road and Tainter Hill Road (now the entrance to the 
Shoppes at Blackstone Valley) would need to be calibrated to handle the traffic volumes as the 
retail center fully opens. 
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Table 5-1: Summary of Recommendations 


Location Improvement Time Benefit Cost 
Frame 


Route 146 Study Area Install u-turn guide signs Improves safety 


Upgrade existing interchange 
e Construct new roundabout 
Route 146 @ Elm/ eee eee Improves safety 
Elmwood/West Main a Ove Lai eee y oe Reduces ae 
Giate e Add acceleration and deceleration term Gace sion million 
lanes along Route 146 
Construct new Route 146 bridge 


over Elm Street 


Upgrade intersection to interchange 
Add two new intersections 
Add turning lanes aplOviessatety 
Route 146 @ Boston e Medium- Reduces $8.5 
Construct new acceleration and : a 
Road term congestion million 
deceleration lanes along Route 146 I 
mproves access 
Construct new bridge over Route 


146 


Construct frontage roads Fampowaenatet 
Route 146 between e Connect Boston Road with Central P y 
Medium- Separates $3.0 
eon ane SuNpIKe term vehicular million 
Central Turnpike Provide curb cuts along the new 


movements 
roads. 


Construct frontage roads 
Route 146 (122A to e Modify interchanges to match Long-term 
Boston Road) frontage road plan Vision 

e Add new bridge at Deborah Road 


* Cost would be covered under MassHighway, Town of Millbury, or Town of Sutton ongoing maintenance 
contracts. 


Improves Safety 
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Figure 5-6: Route 146 Recommended Plan AM Peak Level of Service 
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Figure 5-7: Route 146 Recommended Plan PM Peak Level of Service 
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IMPLEMENTATION PROCESS 


The Massachusetts Highway Department will take the lead in implementing projects along Route 
146. The process for Millbury or Sutton for a project in conjunction with the Route 146 projects 
such as Boston Road, Elm Street, Elmwood Street, or West Main Street (federal-aid eligible 
roadways) 1s as follows: 


1. 


The community must request assistance in writing from the Massachusetts Highway 
Department District 3 Director. The letter should include such information as why 
improvements are needed, a description of the proposed improvements, the level of local 
support for the project, and a commitment that the community will design the project. Any 
ROW acquisitions or easements should be discussed as well, as they will be the 
responsibility of the community. A copy of the letter should be sent to the Central 
Massachusetts Metropolitan Planning Organization (MPO) as well. 

The District office should investigate and review the request and determine if a Project 
Justification Report is necessary. It is the responsibility of the community to prepare the 
report if requested and submit it to the District Office and MPO. 


. At this point, the community should meet with the District Office and MPO to discuss the 


potential priority of the proposed project and plan the remaining steps to complete the 
process, including the need to hold an informational meeting. If the evaluation of the Project 
Justification Report is favorable and there is local support for the project, District 3 will 
submit a favorable request to the Project Review Committee (PRC) of MassHighway. The 
PRC then determines whether the proposed project is eligible for federal and state highway 
funding. 

Once the proposed project 1s approved, the community can request that the MPO place the 
project on the Transportation Improvement Program (TIP). The project must carry with it 
regional benefits and comply with the Regional Transportation Plan. 

Once on the TIP, the community can prepare the necessary construction documents and 
depending on the complexity of the project, submittals may be required at the 25%, 75%, or 
100% design phase. 

MassHighway advertises, awards the project, and issues a notice to proceed to start the 
construction. 


Funding for projects along the Boston Road, Elm, Elmwood, and West Main Streets can be 
drawn from a variety of funding categories. It should be noted that many other projects compete 
for the same money; therefore, the priority of the project will determine if it is assigned a funding 
category and programmed on the TIP for the MPOs. The eligible funding categories are as 
follows: 


National Highway System (NHS) — Funds roads classified as principal arterial, 
interstate, and connectors to ports and intermodal facilities. Funds can be used for any 
type of improvement including new lanes, reconstruction, and resurfacing, and are based 
on 80% federal and 20% state share. 


Non-Federal Aid (NFA) - Funds construction, reconstruction, and improvement projects 
on roads and bridges in urban and rural areas. 
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Surface Transportation Program (STP) - Funds projects chosen by states and localities 
for any roads that are not functionally classified as local. 


5.4 CONCLUSION 


This chapter contains recommended improvements for the Route 146 corridor including 
upgrades at Boston Road and WMEES. The process leading to these recommendations consisted 
of gathering the existing conditions, developing the future traffic volumes, developing 
alternatives, analyzing each alternative, meeting with an interagency group at study milestones, 
and meeting with the public. The final recommendations were formulated by a combination of 
technical analysis, interagency group interaction, and public input. 


The study area is the only portion of Route 146 that still has curb-cuts between the 
Massachusetts Turnpike and the Rhode Island border. The recommended improvements consist 
of upgrading the Boston Road intersection to a grade-separated interchange and upgrading the 
WMEES interchange to include a new roundabout. The need to separate Boston Road from 
Route 146 was one of the original questions posed by Sutton. After much analysis, Planning 
concluded that a grade-separated solution was warranted and, in addition, found that the 
WMEES interchange warranted an upgrade to handle the projected traffic. These improvements 
would handle the traffic growth over the next twenty-five years, but would not address the Route 
146 traffic mix of regional and local access. To address that issue, the long-term vision plan 
must be formulated for constructing a frontage road system with ample access to Route 146 and 
providing separate regional and local access along the same corridor. 


These recommended improvements would address safety concerns and traffic impacts along the 
study corridor. Planning recommends implementing the short-term recommendations at the 
study conclusion and initiating the environmental process for medium-term recommendations. 
For the Route 146 corridor, the community should request implementation through 
MassHighway District 3. 
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